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Description 

Background of the Invention 

5 Mammals, both humans and animals, are known to suffer from various conditions involving inflammation of the 

bowels. Such conditions are typically characterized by unpleasant symptoms such as diarrhea, cramping and loss of 
appetite. Certain of the conditions, in particular ulcerative colitis, are also characterized by patches of ulceration. 
Accordingly, there is a need for a safe drug which will decrease the severity of bowel inflammation and alleviate the 
symptoms associated therewith. 

10 Teuber &L. Liebias Ann. Chem.. 757 (1978) discloses 5-([3,5-bis(1,1<limethylethyl)-4-hydroxyphenyl]-methyl- 
ene)-2-thioxo-4-thiazolidinone as an intermediate in the preparation of certain compounds, which are in turn used for 
th^ '^-labeling of peptides. No biological activity is disclosed for this intermediate compound. 

European Patent Application 211,670 discloses certain di-t-butylphenol substituted rhodanine derivatives which 
are useful in treating inflammation, stroke and arthritis in mammals. The inflammatory conditions which may be treated 

15 using the reference compounds involve inflammation of skin tissue and joint swelling. Such conditions are commonly 
associated with diseases such as rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, degenerative joint dis- 
eases and the like. Methods for treating inflammatory conditions involving inflammation of the bowels are not disclosed. 

The present invention provides the use for preparing a medicament for of treating inflammatory bowel disease in a 
mammal suffering from said disease, or susceptible to said disease, of a compound of the Formula (I) 

20 



25 




30 

wherein: 

R 1 and R 2 are each independently hydrogen, C r C 6 alkyl, C r C 6 alkoxy, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, 

35 

o 

Cl -C 4 alkyl-0-C-(C 1 -C 4 alkyl) or -(CH 2 ) n -S 

40 

where n is an integer from 0 to 3, both inclusive; 
R 3 is hydrogen or C r C 6 alkyl; 

R 4 and R 5 are each hydrogen or when taken together form a bond; 
45 R 6 and R 7 are each hydrogen or when taken together are =S, or when one of R 6 and R 7 is hydrogen the other is - 
OH or -SCH 3 ; 
Xis 



50 




-S-, 



where m is 0, 1 or 2; and 

55 Q is -CH 2 -, -O- or NR 8 where R 8 is hydrogen, C r C 6 alkyl, C 2 -C 6 alkenyl, C 3 -C 8 cycloalkyl, -S0 2 CH 3 or -(CH^-Y, 
where n is an integer from 0 to 3, both inclusive, and Y 
is cyano, OR 9 , 




2 
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O 
II 

-CR 10 , 



tetrazolyl. -NR 11 R 12 t -SH, -S(C r C 4 alkyl) or 




where R 9 is hydrogen, C r C 4 alkyi, or 

O 
II 

-C-CX-C4 alkyl; 

R 10 is C r C 4 alkyl, C-|-C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, 6' r C 6 alkyi, alke- 
nyl, C2-C 6 alkynyl, -(CH^qOH, -(CH2) q -N(C r C 4 alkyl) 2 . -(C^q-S^-a* alkyl) or 




where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 11 and R 12 taken together form a 
morpholinyl, piperidinyl, piperazinyl or N-methylpiperazinyl ring; or a pharmaceutical^ acceptable salt thereof. The 
present invention provides for safe and efficacious reduction in the severity of bowel inflammation, and alep allevi- 
ates the unpleasant symptoms associated therewith. 

The present invention further provides new compounds of the Formula II 




(id 



R2 



wherein: 

R 1 is C2-C 6 alkenyl, C 2 -C 6 alkynyl or 

-<CH 2 ) n -S-^^ 

where n is an integer from 0 to 3, both inclusive; 

R 2 is hydrogen, Ci-C 6 alkyl, C^Ce alkoxy, C2-C6 alkenyl, C 2 -C6 alkynyl, 
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:i -C< alkyl-0-C-( Cl -C 4 alkyl) or -<CH a > n -s-^^ 



where n is as defined above; and R 3 . R 4 . R 5 , R 6 . R 7 , X and Q are as defined for Formula I; and pharmaceutically 
acceptable salts thereof. 

'■ F*eferably R 1 is C 2 -C 6 alkenyl, C 2 -C 6 alkynyl or 

where n is an integer from 0 to 3, both inclusive; 

R 2 is hydrogen, C 1 -C 6 alkyl. Ci -C 6 alkoxy, Ca-Ce alkenyl, C 2 -C 6 alkynyl, or ;> 



-(CH 2 ) 



where n is an integer from 0 to 3, both inclusive; 
R 3 is hydrogen or Ci -C 6 alkyl ; 

R 4 and R 5 are each hydrogen or when taken together form a bond; 

R 6 and R 7 are each hydrogen or when taken together are =S, or when one of R and R^ is hydrogen the other is - 

OH or -SCH 3 ; y. '■' 

Xis 

<°>m 
II 

-S-, 

Q h ir e CH 2 '- S °0- or r NR 3 ^here R 8 is hydrogen. C r C 6 alkyl, C 3 -C 8 cycloalkyl. -S0 2 CH 3 or -(CH^n-Y. where n is an 
integer from 0 to 3, both inclusive, and Y is cyano, OR 9 . 

O 
II 

-CR 10 , 



tetrazolyl. -NR 11 R 12 or 

/ \ 




t -C 4 aflcyl 



where R 9 is hydrogen, C r C 4 alkyl, or 
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O 
II 

•C-C 1 -C 4 alkyl; 



R 10 is C r C 4 alkyl, C r C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl, -(CH 2 ) q OH, 
-(CH 2 ) q -N(C r C 4 alkyl) 2 . -(CH2) q -S(C r C 4 alkyl) or 



where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 11 and R 12 taken together form a 
morpholinyl, piperidinyl, piperazinyl or N-methylpiperazinyl ring, 

while more preferably R 1 is C^-Cg alkenyl, R 2 is C2-C 6 alkenyl or C^-C 6 alkyl; R 3 is hydrogen; R 4 and R 5 are 
hydrogen or when taken together form a bond; R 6 and R 7 are each hydrogen or when taken together are =S; X is 



where m is O; and Q is -O- or NR 8 , where R 8 is as defined above. 

According to a further aspect of the present invention, there are provided pharmaceutica! compositions comprising 
as active ingredient a compound of Formula II, or a pharmaceutical! y acceptable salt thereof, in association with one or 
more pharmaceutical! y acceptable diluents, carriers or excipients therefor. 

The present invention also provides a process for selectively isolating, in substantially pure enantiomeric form, one 
of the enarrtiomers of a racemic mixture of a compound of Formula I wherein X is -S-; R 4 and R 5 are hydrogen; and R 1 , 
?*R 2 ,% 3 , r 6 , r 7 and Q are as defined for Formula I, comprising § 

a) reacting the racemic sulfide compound with a reagent prepared from the combination of a tartrate ligand, a tita- 
nium alkoxide, a hydroperoxide and, optionally, water until substantially all of the undesired enantiomer of the 
sulfide substrate has been converted to its sulfoxide analog; and 

b) separating the unreacted portion of the sulfide starting material, consisting essentially of substantially pure 
desired enantiomer, from the reaction mixture. 

As used herein, the term "CVCg alkyl" refers to straight and branched chain aliphatic radicals of 1 to 6 carbon 
atoms, both inclusive, such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert -butyl, n-pentane, isopen- 
tane, n-hexane, isohexane and the like. The term "CrC 6 alkyl" includes within its definition the term w Ci-C 4 alkyl". 

The term "C r C 6 alkoxy" refers to the alkyl radicals of 1 to 6 carbon atoms, both inclusive, attached to the remainder 
of the molecule by oxygen and includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, 
pentoxy, hexoxy and the like. The term "C r C 6 alkoxy" includes within its definition the term "C r C 4 alkoxy". 

The term "C2-C6 alkenyl" refers to straight and branched chain radicals of 2 to 6 carbon atoms, both inclusive, hav- 
ing a double bond. As such, the term includes ethylene, propylene, isopropylene, 1-butene, 2-butene, 2-methyl-1-pro- 
pene, 1 -pentene, 2-pentene, 2-methyl-2-butene and the like. 

The term "C 2 -C 6 alkynyl" refers to straight and branched chain radicals of 2 to 6 carbon atoms, both inclusive, hav- 
ing a triple bond. As such , the term includes acetylene, propyne. 1-butyne. 2-butyne, 1-pentyne, 2-pentyne, 3-methyl- 
1 -butyne, 1 -hexyne, 2-hexyne, 3-hexyne and the like. 

Compounds of Formula I wherein R 1 and R 2 are other than 
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C!-C 4 alkyl-0-C-(C 1 -C 4 alkyl), 

5 

R 8 is other than C 2 -C 6 alkenyl, Y is other than -SH or -S(C r C 4 alkyl) and R 11 and R 12 are other than C 2 -C 6 alkenyl or 
C 2 -C 6 alkynyl are preferred for use in the method of treating inflammatory bowel disease of the present invention. Of 
this preferred group of compounds, somewhat more preferred are those compounds of Formula I wherein R 1 and R 2 
10 are each C r C 6 alkyl, C 2 -C 6 alkenyl, C r C 6 alkoxy or 



15 



i4W 

-CH 2 



R 3 is hydrogen; R 4 and R 5 are each hydrogen or when taken together form a bond; R 6 and R 7 are each hydrogen or 
when taken together are =S; X is 



20 



7- 

-s-, 



25 where m is 0; and Q is -O- or NR 8 , where R 8 is as defined for the preferred group of compounds. Of this somewhat more 
preferred group of compounds, particularly preferred compounds for use in treating inflammatory bowel disease are 
those compounds wherein R 1 . R 2 , R 3 , R 4 , R 5 . R 6 , R 7 . X and m are as set forth immediately above, and Q is NR 8 where 
R 8 is hydrogen, d-C 6 alkyl or -(CH^p-Y; where n is 0 and Y is -NR 11 R 12 (R 11 and R 12 each being independently hydro- 
gen or C^Ce alkyl). 

30 Of these particularly preferred compounds, especially preferred compounds for use in the method of the present 
invention are those compounds wherein R 1 and R 2 are independently C r C 6 alkyl, in particular 1,1 -dimethyl ethyl; R 3 , 
R 4 R 5 , R 6 and R 7 are hydrogen; X is 



35 




where m is 0; and Q is NR 8 where R 8 is hydrogen. The most preferred compounds for use in the method of treating 
40 inflammatory bowel disease provided by the present invention are 5-[[3,5-bis(1,1<iimethylethyl)-4-hydroxyphe- 
nyl]methylH-thiazoIidinone, 5-[[3-(1 ,1-dimethylethyl)-4-hydroxy-5-propylphenyl]methyl]-4-thia20lidinone and 5-[[3,5- 
dipropyl-4-hydroxyphenyGmethyl]-4-thiazolidinone. 
Compounds of Formula II wherein R 2 is other than 

45 O 

II 

C!-C 4 alkyl-0-C-(C 1 -C 4 alkyl), 

so R 8 is other than C 2 -C 6 alkenyl, Y is other than -SH or -S(C r C 4 alkyl) and R 11 and R 12 are other than C 2 -C 6 alkenyl or 
C 2 -C 6 alkynyl are preferred. Of this preferred group of compounds, somewhat more preferred are those compounds of 
Formula II wherein R 1 is C2-C s alkenyl; R 2 is C r C 6 alkyl or C 2 -C 6 alkenyl; R 3 is hydrogen; R 4 and R 5 are each hydro- 
gen or when taken together form a bond; R 6 and R 7 are each hydrogen or when taken together are =S; X is 

55 



6 
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7» 

-S-. 

where m is 0; and Q is -O- or NR 8 , where R 8 is as defined for the preferred group of compounds. Of this somewhat more 
preferred group of compounds, particularly preferred compounds are those compounds wherein R 1 , R 2 , R 3 , R 4 R 5 , R 6 , 
R 7 , X and m are as set forth immediately above, and Q is NR 8 where R 8 is hydrogen, Ci-C 6 alkyl or -(CH^n-Y; where 
10 n is 0 and Y is -NR 11 R 12 (R 11 and R 12 each being independently hydrogen or C^-C 6 alkyl). Of these particularly pre- 
ferred compounds, especially preferred compounds are those compounds wherein R 1 and R 2 are each independently 
<^C 6 alkenyl; R 3 , R 4 , R 5 , R 6 and R 7 are hydrogen; X is 



15 



<°>m 
II m 
-s-, 



where m is 0; and Q is NR 8 where R 8 is hydrogen. The most preferred compound of the present invention is 5-[[3,5-di- 

20 2-propenyl-4-hydroxyphenyl]methyl]-4-thiazolidinone. 

The compounds of the present invention, as well as the compounds employed in the method of the present inven- 
tion, wherein R 4 and R 5 are hydrogen have an asymmetric center at the carbon atom at the 5-position of the rhodanine. 
or rhodanine derivative, ring. As such, the compounds can exist as either a racemic mixture, or as individual stereoi- 
somers. The method and compounds of the present invention encompass both the racemate and its individual stereoi- 

25 somers. A process of the invention provides a method for obtaining stereoisomers of certain of the compounds of the 
present invention, as well as certain of the compounds used in the method of the present invention. , 
Pharmaceutical^ acceptable salts are considered to be encompassed within the compounds and method of the 
present invention. Such salts may be prepared by reacting a compound of Formula I or II with a strong base, such as 
sodium hydroxide, or a strong add such as hydrochloric acid. 

30 Compounds of the present invention include the following: 
~z- - 

^ - 5-[[3,5<liethenyl-4-hydroxyphenyf]mett 

5-[[3 ,5-bis(4-pentyne) -4-hydroxyphei;;yl] methyl] -3-ethylamino-4-thiazolidi none & 
5-[[3-ethylthiopheny1-4-hydroxy-5-m 
35 5-[[3-(2-butene)-4-lrydroxy-5-isopropoxy^ 

5-[[3-(2-propenyl)-4-hydroxy-5-(1 , 1 -dimethylethyl)phenyl]methylene]-3-cyclohexyl-4-thiazolidinone 

5-[[3,5-(methylthiophenyl)-4-hydroxyp 

5-[[3,5-diacetylene-4-hydroxyphenyl]methyl]-4-thiazolidinone 

5-[[3-(3-methyl-1 -butene)-4-hydroxy-5-propylphenyl]methylene]-3-ethylcyano-4-thiazolidinone 
40 5-[[3-(2-propenyl)-4-hydroxy-5-methoxyphenyI] methyl]-3-ethoxy-4-thiazolidinone 
5-[[3,5<li-2-propenyf)^-hydroxypheny0m 

The following compounds illustrate representative compounds, in addition to those mentioned above, which are 
suitable for use in the method of the present invention. 

45 

5-[[3,5-bis(1 , 1 -dimetriylethyl)-4-hydroxyphenyl]m 
5-[[3,5-bis(1 , 1 -dimetri^eth^)-4-hydra)cyp^ 

5-[[3,5-bis(1 , 1 -dimethylethyl)-4-hydrQxyphenyl]methylene]-4-thiazolidinone 
5-[[3,5-bis(1 , 1 <limeth^eth^)-4-hydroxyphenyl]metriyl]-4-thiazolidinone 
so 5-[[3.5-bis(1 , 1 <iimethylethyl)-4-hydroxyphenyI]metriyl]-2-thioxo-4-thiazolidinone 
3-acetyl-5-R3,5-bis(1 ,1<iimethyl^^ 

5-[[3,5-bis(1 , 1 Klimethylethyl)-4-hydroxyphenyl]methyl-3-[methyl(1 -methyl ethyl)amino]-4-thiazolidinone 
5-[4-hydroxybenzaI]rhodanine 
5-(4-hydroxy-3-methoxybenzylidene)rhodanine 
55 5-[(4-hydroxy-3,5-dipropylphenyl)methylene]-3-[2-(dimethylamino)ethyQ-4-thiazoli 
5-[[3,54Dis(1 -methylpropyQ-4-hydro 

5-[[3,5-dirnethyl-4-hydroxyph enyl] methylen e] -3- methyl -4-th iazolidinone 
5-[[3,5-bis(1 , 1 -dimethylethyl)-4-hydroxyphenyl]methy^ 



7 
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5 



5-[[4-hydroxy-3,5-bis(1 ,1 -dimethylethyl)phenyi] methyl] -3 -(propyiami no) -4-thiazolidi none 
3-amino-5-[[3,5-bis(1 , 1 -dimethylethyl)-4-hydroxyphenyi]methylene]-2-thioxo-4-thiazolidinone 
5-[[3,5-bis(1-methylethyl)-4-hydroxyphenyl]m 

5-[(4-hydroxy-3,5-dimethoxyphenyl)methyn-3-methyl-2-thioxo-4-thiazolidinone 
5-[(4-hydroxy-3,5-dimethoxyphenyl)methylene]-3-m 



Some of the compounds employed in the use of the present invention are known, see, e.g., European Patent Appli- 
cation 21 1 ,670 and Teuber et a]., LeibiasAnn. Chem. . 757 (1978). However, the majority of the compounds used in the 
method of the present invention, as well as the compounds of the present invention, are novel. In general, these com- 
10 pounds may be synthesized as follows. 

Teuber £l aL disclose 5-[[3,5-bis(1 ,1 -dimethylethyl)-4-hydroxyphenyl]methylene]-2-thioxo-4-thiazolidinone (referred 
to iri^e following discussion as Compound A). The compound is prepared by reacting 3,5-di-tert-butyl-4-hydroxyben- 
zaldehyde with rhodanine at reflux temperature in glacial acetic acid using fused sodium acetate as catalyst. 5-[[3,5- 
Bis(1,1-dimethylethyl)-4-hydroxyphenyl]methylene]-4-thiazolidinone (Compound B), 5-p,5-bis(1,1-dimethy!ethyl)-4- 

15 hydroxyphenyl]methyl]-4-thiazolidinone (Compound C) and S-nS.S-bisfl.l-dimethyiethylJ^-hydroxyphenyqmethyl]^- 
thioxo-4-thiazolidinone (Compound D) can be prepared from Compound A. 

For example, when Compound A is subjected to catalytic hydrogenation, one obtains both Compounds B and C. 
The relative proportions obtained depend upon the temperature, pressure, and duration of hydrogenation, the solvent 
employed, and the particular catalyst used. For example, when Compound A is treated with 5% palladium on carbon in 

20 ethanol at 100°C for approximately 18 hours, the relative ratios of Compound B: C are approximately 60:40. Alterna- 
tively, these transformations may be accomplished by heating Compound A in a mixture of hydrochloric acid and an 
alcohol, such as ethanol, in the presence of zinc. Reduction of the thione without affecting the benzylic double bond 
may be accomplished by heating the thione with a reducing agent such as tri-n-butyl tin hydride in a non-reactive sol- 
vent, such as toluene, and preferably in the presence of a free radical initiator, such as azobisisobutyronitrile. However, 

25 for such reduction to work an N-substituted rhodanine substrate (i.e., Q cannot be -NH) must be employed. 

The transformation of Compound A to D may be accomplished by a variety of methods known in the art. A preferred 
method is that taught by Nakamura et al., Tetrahedron Letters. 25. 3983 (1984). In this reaction, Compound A is treated 
with a dihydropyridine such as diethyl 2,6-dimethyl-1 ,4-dihydro-3,5-pyridinedicarboxylate in the presence of silica gel. 
The reaction is best carried out in the presence of a nonreactive solvent such as benzene or toluene, preferably under 

30 an inert atmosphere. The reaction may be accomplished at temperatures from about 25°C up to the reflux temperature 
of the mixture. At the preferred temperature of approximately 80°C, the reaction is essentially complete after 12-18 
hours. 

Other thiazolidino; res may, depending on the values selected for the various substituents^be prepared in an anal- 
ogous fashion. For example, compounds of Formula I and Formula II wherein Q is NR 8 and R 8 is hydrogen, Cj-Ce alkyl, 

35 C 3 -C 8 cycloalkyl or -(CH2) n -Y where n is an integer from 0 to 3, both inclusive, and Y is cyano or NR 11 R 12 where R 11 
and R 12 are each independently hydrogen or C r C 6 alkyl, may be prepared by the method of Teuber et al. described 
above, employing the appropriate N-substituted rhodanine and R 1 , R 2 -substituted-4-hydroxybenzaldehyde. Alterna- 
tively, rhodanine may be used for the condensation with the aldehyde to form those species wherein Q is NR 8 and R 8 
is hydrogen, followed by alkylation with the appropriate R 8 -containing halide, such as an iodide or bromide, to provide 

40 the corresponding N-substituted derivatives, i.e. , those compounds of Formulae I or II in which R 8 is C 1 -C 6 alkyl, C 2 -C 6 
alkenyl, C 3 -C 8 cycloalkyl, or -(CH 2 ) n -Y, where Y is cyano, OR 9 , -SH, -S(C r C 4 alkyl), -NR 11 R 12 or 



and n, R 9 , R 1 1 and R 12 are as defined for Formula I. The alkylate is usually accomplished in an inert solvent such as 
so tetrahydrofuran (THF) or dimethylformamide (DMF) in the presence of a strong base such as sodium hydride. In a sim- 
ilar fashion, rhodanine may be use for the condensation with the aldehyde to form those species wherein Q is NR 8 and 
R 8 is hydrogen followed by acylation with the appropriate R 8 -containing halide to provide N-substituted derivatives of 
Formulae I or II in which R 8 is -(CH 2 ) n -Y and Y is 



45 




55 



8 
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O 

-CR 1( \ 

5 

where n and R 10 are as defined for Formula I. 

Compounds of Formulae I and II wherein Q is NR 8 and R 8 is -(CH^Y (Y is OR 9 or NR 11 R 12 , wherein R 9 is hydro- 
gen, acetyl or tosyl and R 1 1 and R 12 are as defined for Formula I) may also be prepared according to the following reac- 
10 tion scheme: 



15 



20 



25 



30 



35 



40 



45 




50 

A hydroxyalkyl rhodanine III is prepared by condensing carbon disulfide, chloroacetic acid, and the appropriate 
hydroxyalkyf amine by standard techniques. When condensed with the appropriate R 1 ,R 2 -substrtuted-4-hydroxybenzal- 
dehyde, as described above, the resulting product is the condensed 2-thioxo-4-thiazolidinone IV, which has been trans- 
formed into the acetyl derivative. The thioxo compound may optionally be converted to the methylene compound of 
55 formula V as described above. The acetyl group of intermediate V may be removed upon treatment with aqueous 
ammonia in a solvent such as acetonitrile to provide compound VI (i.e., the compound of Formulae I and II wherein Q 
is NR 8 and R 8 is -{Chyn-Y where Y is OR 9 and R 9 is hydrogen). The hydroxy compound VI is then converted to the 
tosyl derivative (VII) upon treatment with p-toluenesuffonyl chloride in pyridine, preferably at a temperature of around 



9 
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0°C. The versatile tosyl intermediate VII may then be transformed into additional compounds of Formulae I and II upon 
treatment with an appropriate HNR 11 R 12 amine, where R 11 and R 12 are as stated in the preceeding paragraph. This 
latter transformation is best accomplished by allowing VII to react in the presence of a molar excess of the amine. Once 
again, a solvent such as acetonitrile is useful for accomplishing this transformation. 

5 The corresponding 1 ,3-oxothiolan-5-ones of Formulae I and II may be prepared from p-(3,5-di-t-butyl-4-hydroxy- 

phenyl)-a-mercaptoacrylic acid (IX). Compound IX may be treated with carbon disulfide to prepare the thione analog 
(Formulae I and II, Q is -O-, R 6 and R 7 are =S), while reaction of IX with formic acid provides the corresponding 
desthione (Formulae I and II, Q is -O-, R 6 and R 7 are each hydrogen). Compound IX can be prepared by known meth- 
ods (see, e.g., Campaigne eTal., J. Org. Chem.. 26, 359 (1961); jd. 26, 1326 (1961); Chakrabarti, eta!., Tetrahedron . 

io 25(14), 2781 (1 969)), or upon heating Compound A with dilute aqueous base. 

12 SS mpOUndS ° f Formu,ae 1 and 11 wn e r em Q is NR 8 and R 8 is -(CH 2 ) n -Y (n=0) and Y is NR 11 R 12 , where R 11 and 
R are> as defined for Formula I, may be prepared according to the following reaction sequence: 



20 



25 



30 



35 



40 





The R -substituted hydrazine is treated with benzaldehyde in an alcoholic (preferably methanol) solvent to yield 
intermediate X, which, in turn, is reacted with the appropriate R 12 -halide in the presence of triethylamine and ace- 
tonitrile to render intermediate XL XI is then treated with hydrazine to render the R 11 ,R 12 -hydrazine, XII. XII may alter- 
natively be prepared by reducing a nitroso-R 11 R 12 amine using zinc dust and acetic acid or aluminum and a strong 



10 
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w 



15 



base. The nitroso-R 11 R 12 amine itself is prepared from an R 11 ,R 12 amine as described in J. Am. Chem. Soc.. 77. 790 
(1955) by treatment with sodium nitrite in HCI. XII is then treated with carbon disulfide, chloroacetic acid and triethyl- 
amine to yield intermediate XIII. Condensation of XIII with the appropriate R 1 ,R 2 -substituted-4-hydroxybenzaldehyde 
(i.e., ArCHO) renders XIV. As described previously, the thione may be reduced by treatment with a reducing agent such 
as tri-n-butyl tin hydride in a non-reactive solvent such as toluene, preferably in the presence of a free radical initiator 
such as azobisisobutyronitrile. Preparation of the species wherein one of R 1 1 or R 12 is hydrogen may be effected before 
or after reduction of the thione, as desired, by heating the disubstituted compound in a mixture of ethanol/water in the 
presence of a catalyst, such as a rhodium catalyst. 

Those compounds of Formulae I and II wherein X is 

^ <°>m 

-S- 



and m is 1 or 2 are readily prepared from the sulfide (i.e., m=0) by treatment with an oxidizing agent, such as m-chlo- 
roperbenzoic acid, in an appropriate organic solvent, such as chloroform, for a time sufficient to effect the desired oxi- 
dation. 

Compounds of Formulae I and II wherein R 3 is C r C 6 alkyl are prepared by conventional Friedel-Crafts alkylation 
20 of the appropriate R 1 , R 2 -substituted phenol, followed by condensation with rhodanine, or the desired N-substituted 
rhodanine, as described herein, or is used as described in other reaction schemes depicted herein. 

It will be readily appreciated by one skilled in the art that the aryl portion of the present compounds of Formulae I 
and II are either commercially available or may be readily prepared by known techniques from commercially available 
starting materials. For example, p-hydroxybenzaldehyde may be alkylated under Friedel-Crafts conditions to yield an 
25 alkylbenzaldehyde which in turn may itself be alkylated. Similarly, the rhodanine or N-substituted rhodanine starting 
material is either commercially available or may be prepared by well known methodology from commercially available 
starting materials. 

Those compounds of Formulae I and II wherein one of R 6 or R 7 is hydrogen and the other is OH (and X is 

ii m 

-s- , 

35 where m is 0) are conveniently prepared from their 

precursors of Formulae I and II where R 6 and R 7 are both hydrogen (and X is 

where m is 1) by treatment of the 

precursor with, for example, trif luoroacetic anhydride in an inert solvent (preferably methylene chloride) at reduced tem- 
45 peratures. Similarly, compounds of Formulae I and II where, in the definition of Q, Y is cyano are prepared by treating 
the non-cyanated analog with the desired halo-substituted aliphatic nitrile. From the cyano derivative, the tetrazolyl is 
prepared by treatment with tri-n-butyl tin azide in, for example, ethylene glycol dimethyl ether. Other compounds of For- 
mulae I and II may be prepared as more fully described below from compounds whose synthesis was described gener- 
ically, supra . 

so The use and compounds of the present invention encompass both the racemate and its individual stereoisomers. 
In general, the stereoisomers may be obtained according to procedures well known in the art. However, for compounds 
of Formulae I and II wherein X is -S-; R 4 and R 5 are hydrogen; and R 1 , R 2 , R 3 , R 6 , R 7 and Q are as defined for those 
Formulae, the individual stereoisomers may be isolated in substantially pure isomeric form according to the following 
novel process. In the following process, preferred compounds whose stereoisomers may be isolated are those com- 

55 pounds of Formulae I and II wherein X is -S-; R 4 and R 5 are hydrogen; and R 1 . R 2 , R 3 , R 6 , R 7 and Q are as defined for 
the preferred, somewhat preferred, particularly preferred, especially preferred and most preferred compounds of the 
use of the present invention. 

The racemic sulfide compound of Formulae I or II is reacted with a reagent prepared by combining a tartrate ligand, 
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a titanium alkoxide, a hydroperoxide and, optionally, water. Suitable titanium alkoxides for use in the present process 
include titanium alkoxides having the formula Ti(C r C 4 alkoxy) 4 . A particularly preferred titanium alkoxide is one 
wherein the C r C 4 alkoxy group is isopropoxy. Similarly, suitable tartrate ligands for use in the present process include 
the di(C r C 4 alkyl) tartrates, with diethyl tartrate or diisopropyi tartrate particularly preferred. Finally, suitable hydroper- 
oxides which may be used in the present process include cumenehydroperoxide. t-butylhydroperoxide, and the like. A 
particularly preferred hydroperoxide is t-butylhydroperoxide. 

The present reaction is conducted by mixing the above reagents in an inert solvent. Suitable inert solvents include 
aromatic solvents such as toluene and the like; halogenated alkanes such as methylene chloride, 1,2<Jichloroethane, 
chloroform and the like; ethers such as tetrahydrofuran, diethyl ether and the like; and ketones such as acetone and the 
like. A particularly preferred inert solvent is methylene chloride. In general, the amount of solvent used should be suffi- 
cient to ensure that all compounds stay in solution during reaction. However, excessive amounts of solvent should be 
avoided since unnecessary product loss may occur during product isolation. 

The amount of titanium alkoxide used in the present reaction is not critical. The titanium alkoxide may be employed 
in quantities of from about 0.4 equivalents to about 2.0 equivalents relative to the racemic sulfide starting material. For 
reasons explained more fully below, the titanium alkoxide is preferably employed in quantities sufficient to provide a tita- 
nium alkoxide/sulfide substrate ratio of from about 0.5/1 .0 to about 0.75/1 .0. If the titanium alkoxide is used in less than 
equimolar quantities relative to the sulfide starting material, 3A- or 4A- molecular sieves may be added, if desired, to 
avoid the possibility of water deactivation of the titanium complex. 

The amount of tartrate ligand, hydroperoxide and water employed are based on the amount of titanium alkoxide 
used, and are also not critical. In general, the tartrate ligand is employed in quantities sufficient to provide a tartrate lig- 
and/titanium alkoxide ratio of from about 1/1 to about 5/1 , with a preferred ratio being about 2/1 . Similarly, the hydroper- 
oxide may be employed in from about equimolar quantities relative to the titanium alkoxide to about two equivalents 
relative to that same compound. The amount of water employed may vary from anhydrous reaction condition (i.e. no 
equivalents of water) to as much as about 5 equivalents of water relative to the amount of titanium alkoxide present. 
When anhydrous reaction condition are employed, the tartrate ligand should be used in an amount sufficient to provide 
a tartrate ligand/titanium alkoxide ratio corresponding to the higher end of the tartrate ligand/titanium alkoxide ratio 
described above. 

The stereochemistry of the tartrate ligand determines which stereoisomer will be obtained from the racemic sulfide 
substrate. For example, if (+)<Jiisopropyltartrate is employed in the present reaction the (-) enantiomer of the sulfide 
starting material will be isolated in substantially pure isomeric form. Correspondingly, if (-)-diethyltartrate is used, sub- 
stantially pure (+) enantiomer of the sulfide substrate will be obtained. Accordingly, the tartrate ligand must be chosen 
so that its stereochemistry is opposite that of the isomeric form desired. 

The racemic sulfide Substrate of the present process is reacted with the reagent prepared frj m the titanium alkox- 
ide, the tartrate ligand, the hydroperoxide and, optionally, water until substantially all of the undesired enantiomer of the 
sulfide starting material has been converted to its sulfoxide analog. Conversion to the sulfoxide readily occurs at tem- 
peratures in the range of from about -50°C to about 50°C, with a preferred temperature being about -20°C. Once sub- 
stantially all of the undesired enantiomer has been converted to its sulfoxide analog, the reaction is terminated by 
quenching the reaction mixture according to techniques well known in the art. 

To ensure that substantially all of the undesired enantiomer is converted to the sulfoxide, while minimizing conver- 
sion of the desired enantiomer, only about 50 to about 70 percent of the racemic sulfide substrate should be allowed to 
react with the reagent containing titanium alkoxide. Limiting reaction to between about 50% to about 70% may be 
accomplished in at least two ways. Firstly, the hydroperoxide may be employed in quantities which provide a hydroper- 
oxide/sulfide substrate ratio of from about 0.5^1.0 to about 0.75/1.0. Alternatively, the hydroperoxide may be used in 
amounts greater than about 0.75 equivalents relative to the sulfide substrate provided the progress of the reaction is 
monitored by standard analytical techniques such as thin layer chromatography (TLC) or high performance liquid chro- 
matography (HPLC). Once these techniques indicate that between about 50 to about 70 percent of the sulfide starting 
material has been converted the reaction is quenched to prevent further conversion. 

Once the reaction has been quenched the unreacted portion of the sulfide substrate may be recovered from the 
quenched reaction mixture using techniques well known to those skilled in the art. This unreacted portion will consist of 
the desired enantiomer in substantially pure enantiomeric form. 

According to a final aspect of the invention, there is provided a process for preparing a novel compound of Formula 
II which comprises 

(A) reacting a compound of the formula 
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5 




R 2 



10 

* ^ with a compound of the formula 



15 



20 




wherein R 1 , R 2 , R 3 and X are as in Formula II. Q is -CH 2 - or NR 8 (where R 8 is as defined in Formual II) and R 6 and 
25 R 7 taken together are =S, so as to provide a compound of the formula 



O 



30 




wherein R 1 t R 2 R 3 , R 6 , R 7 , X and Q are as set forth above; 

(B) reducing a compound of Formula II wherein R 6 and R 7 taken together are **S so as to prepare a compound of 
40 Formula II in which R 6 and R 7 are hydrogen; 

(C) reducing a compound of Formula II in which R 4 and R 5 taken Together form a bond so as to prepare a com- 
pound of Formula II in which R 4 and R 5 are hydrogen; 

(D) reducing a compound of Formula II in which R 4 and R 5 taken together form a bond and R 6 and R 7 taken 
together are =S so as to prepare a compound of Formula II in which R 4 , R 5 , R 6 and R 7 are all hydrogen; 

45 (E) alkylating a compound of Formula 1 1 in which R 8 is hydrogen so as to prepare a compound of Formula II in which 
R 8 is C r C 6 alkyl, C2-C6 alkenyl, C3-C 8 cycloalkyl or -(CH^n-Y (where n is an integer from 0 to 3, both inclusive, 
and Y is cyano, OR 9 , -SH, -S(C r C 4 alkyl), -NR 11 R 12 or 



50 




>-C r C 4 alkyl 



55 where R 9 , R 11 and R 12 are as defined in Formula II); 

(F) acylating a compound of Formula II in which R 8 is hydrogen so as to prepare a compound of Formula II in which 
R 8 is -(CH 2 ) n -Y, where n is an integer from 0 to 3, both inclusive, and Y is 
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O 
II 

-CR 10 , 



where R 10 is as defined in Formula II; 

(G) oxidizing a compound of Formula II wherein X is 



<°>m 



where m is 0, so as to prepare a compound of Formula II wherein X is 

<°>m 
II m 
-s- 

and m is 1 ; 

(H) oxidizing a compound of Formula II wherein X is 

<°>m 
II 

-S-, 

where m is 0, so as to prepare a compound of Formula II wherein X is 

< 0) m 
II m 
-s- 

and m is 2; 

(I) oxidizing a compound of Formula M wherein X is 

<•>. 

-s-, 

where m is 1 . so as to prepare a compound of Formula II wherein X is 

-s- 

and m is 2; 

(J) reacting a compound of the formula 
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HO 




COgH 



with 



i) formic acid, so as to provide a compound of Formula 1 1 wherein Q is O, R 4 and R 5 taken together form a bond 
and R 6 and R 7 are hydrogen; or 

ii) carbon disulfide, so as to provide a compound of Formula II wherein Q is O, R 3 and R 4 taken together form 
a bond and R 6 and R 7 taken together are =S; 



(K) reacting a compound of the formula 




wherein R 1 , R 2 , R 3 and X are as defined in Formula II, R 6 and R 7 taken together are =S, and R 8 is -(CH^n-Y (where 
n is an integer from 0 to 3, both inclusive, and Y is OR 9 , where R 9 is hydrogen) so as to provide a compound of the 
formula 




wherein R 1 , R 2 , R 3 , R 6 , R 7 and X are as set forth above and R 8 is -(CH 2 ) n -Y (where n is an integer from 0 to 3, both 
inclusive, and Y is OR 9 , where R 9 is 
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O 



II 

-C-CH 3 ) ; 



(L) reducing a compound of Formula II in which R 8 is -(CH 2 ) n -Y wherein n is 0 to 3, both inclusive, and Y is OR 9 , 
where R 9 is 



so as to prepare a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, both inclusive, and Y is 
OR 9 , where R 9 is hydrogen; 

(M) reacting a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, both inclusive, and Y is -OR 9 , 
where R 9 is hydrogen, with a tosyl-halide so as to prepare a compound of Formula II in which R 8 is -{CH£ n -Y, 
wherein n is 0 to 3, both inclusive, and Y is OR 9 , where R 9 is tosyl; 

(N) reacting a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, both inclusive, and Y is -OR 9 , 
where R 9 is tosyl, with an amine of the formula HNR 1 1 R 12 (where R 1 1 and R 12 are as defined for Formula II) so as 
to prepare a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, both inclusive, and Y is -NR 1 1 R 1 2 ; 
(O) treating a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, both inclusive, and Y is cyano 
with tri-n-butyl tin azide so as to prepare a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, 
both inclusive, and Y is tetrazolyl; 
(P) reacting a compound of the formula 



O 
II 

-C-C!-C4 alkyl, 




with a compound of the formula 




S-C-NHNR^R 1 * 

S 



wherein R 1 , R 2 , R 3 , R 11 and R 12 are as in Formula II, so as to provide a compound of the formula 
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wherein R 6 and R 7 taken together are =S and R 1 . R 2 , R 3 . R 1 1 and R 12 are as defined in Formula II; 

(Q) heating a compound of Formula II in which R 8 is -(CH 2 ) n -Y and Y is -NR 11 R 12 (neither of R 11 or R 12 being 
is hydrogen) in an ethanol/water mixture in the presence of a catalyst so as to prepare a compound of Formula II in 

which R 8 is -(CH 2 ) n -Y and Y is -NR 11 R 12 (where one of R 11 or R 12 is hydrogen and the other is not hydrogen); 

(R) reacting a compound of Formula II in which R 6 and R 7 are both hydrogen with trifluoroacetic anhydride so as 

to prepare a compound of Formula II in which one of R 6 and R 7 is hydrogen and the other is -OH; 

(S) salifying a compound of Formula II by reacting the non-salt form of the compound with either a strong acid or a 
20 strong base. 

The following examples further illustrate the preparation of the compounds of this invention, as well as the com- 
pounds used in this invention. The examples also illustrate the process for selective enantiomeric isolation provided by 
the present invention. 

25 

Example 1 

5-[[3,5-Bis(1 ,1 -dimethylethyl)-4-hydroxyphenyl]methylene]-2-thioxo-4-thiazolidinone (Compound A) 

30 Under a nitrogen atmosphere, 1 17.2 g of 3,5-di-tert-butyl-4-hydroxybenzaldehyde, 66.6 g of rhodanine, and 143.5 
g of fused sodium acetate were heated at reflux in 2500 ml of glacial acetic acid. After heating for 23 hours, the reaction 
mixture was cooled and poured into a mixture of 1 liter of ethanol and 1 liter of ice, with stirring. Water (500 ml) was 
added and, a' $r stirring for 30 minutes, the resulting precipitate was recovered by filtration. The solid was slurried with 
500 ml of ethyl acetate and filtered. The precipitate was dissolved in 3 liters of ethanol, heated to boiling, and water was 

35 added until the solution remained cloudy (approximately 450 ml of water). Upon cooling to room temperature, 99.6 g of 
title product were recovered by filtration, m.p. approximately 260°C. 



40 


Analysis for C 18 H23N0 2 S2: 




Calculated: 


C, 61.86; 


H, 6.63; 


N, 4.01; 




Found: 


C. 62.13; 


H. 6.55; 


N, 4.15. 



45 

Ex amp l e s 2- 3 



5-[[3,5-Bis(1,1-dimethylethyl)-4-hydroxyphenyl]methylene]-4-thiazolidinone (Compound B) and 5-[[3,5-Bis(1.1-dimeth- 
ylethyl)-4-hydroxyphenyl]methyl]-4-thiazolidinone (Compound C) 

50 

A solution of 69.90 g of 5-{[3,5-bis(1,1<iimethy!ethyl^ in 4 lit- 

ers of ethanol was hydrogenated at 500 pounds per square inch in the presence of 200 g of 5% palladium on carbon 
overnight at 1 00°C. The reaction mixture was filtered and evaporated to dryness. In sections, the material was dissolved 
in 1 volume of hot ethyl acetate, diluted with 2 volumes of hexane, filtered, and loaded onto a silica gel chromatography 
55 column. Elution with 35% ethyl acetate in hexane provided various fractions which were combined according to the puri- 
ties of the respective compounds. A total of 4.6 g of Compound B were isolated by chromatography. Fractions which 
were predominantly Compound B were crystallized from ethyl acetate/hexane providing a total yield of Compound B of 
13.79 g. Rechromatography of fractions containing impure Compound C on silica eluting with 25% ethyl acetate in hex- 
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ane provided 9.82 g of Compound C. 

2. 5-[[3,5-bis(1 J-dimethylethyl)-4-hydroxyphenyl]methylene]-4-thiazolidinon m.p. 209-213°C. 



Analysis for C 18 H 25 N0 2 S: 


Calculated: 
Found: 


C, 67.67; 
C, 67.44; 


H, 7.89; 
H, 8.11; 


N, 4.38; 
N, 4.65. 



3. 5-[[3,5-bis(1,1<iimethylethyl)-4-l^ m.p. 149-152°C. 



Analysis for C 18 H 2 7N0 2 S: 


Calculated: 
Found: 


C, 67.25; 
C, 67.43; 


H, 8.47; 
H, 8.44; 


N, 4.36; 
N, 4.21. 



Example 4 

5-[[3,5-Bis(1 ,1 <limethylethyl)-4-hydroxyphenyl]m^ (Compound D) 

Under a nitrogen atmosphere, 13.98 g of 5-[[3.5-bis(1 J<limethyletriylM-h^ 
azolidinone, 13.17 g of diethyl 2,6-dimethyl-1,4<iihydro-3 ( 5-pyridinedicarboxylate and 600 ml of toluene were stirred to 
effect solution. Forty grams of silica gel 60 (finer than 230 mesh), previously dried in vacuo at 50°C for 7 hours, were 
added to the reaction. The reaction was heated at reflux for 1 8 hours and filtered hot. The filtrate was evaporated to dry- 
ness. The residue was dissolved in 500 ml of ethyl acetate, washed 5 times each with 400 ml of 1 N hydrochloric acid, 
dried over sodium sulfate, filtered, and evaporated jn vacuo to provide a yellow solid. Chromatography over silica gel 
eluting with 2.5% ethyl acetate in toluene provided 8.0 g of title prjduct, m.p. 178-179°C. 



Analysis for C 18 H 25 N0 2 S 2 : 


Calculated: 
Found: 


C, 61.50; 
C, 61.28; 


H, 7.17; 
H, 7.19; 


N, 3.98; 
N, 3.94. 



Example 5 

5-[[3,5-Bis(1 , 1 -dimethylethyl)-4-hydroxyphenyl]methylene]-3-methyl-2-thioxo-4-thiazolidinone 

The title compound was prepared in 76% yield from 3,5-di-tert-butyl-4-hydroxybenzaldehyde and N-methylrhoda 
nine following the procedure of Example 1, m.p. >230°C. 



Analysis for C 19 H 25 N0 2 S 2 : 


Calculated: 
Found: 


C, 62.77; 
C, 62.54; 


H, 6.93; 
H, 7.05; 


N, 3.85; 
N, 3.66; 


S, 17.64; 
S, 17.82. 
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Example 6 

5-[[3,5-Bis(1 ,1 <limethylethyl)-4-hy^ 

5 The title compound was prepared in 71% yield from 1 0.31 g of the thione of Example 5 upon heating with 38. 1 5 ml 

of tri-n-butyltin hydride and 1.16 g of azobisisobutyronitrile (AIBN) in 142 ml of toluene at reflux temperature for one 
hour. The product was isolated by adding water to the cooled reaction mixture, separating the layers, washing the 
organic layer with 1N hydrochloric acid and a saturated sodium chloride solution, drying over magnesium sulfate, con- 
centrating in vacuo, and purifying the residue by chromatography over silica gel eluting with a 10-50% hexane in ethyl 

w acetate gradient. The purified product had a melting point of 142-144°C. 



Analysis for C 19 H 2 7N0 2 S: 


Calculated: 
Found: 


C, 68.43; 
C f 68.68: 


H, 8.16; 
H, 8.00; 


N, 4.20; 
N, 3.97. 



20 Example 7 

5-[[3,5-Bis(1 ,1 <limethylethyl)-4-hydroxyphenyqmethy0-3-methyl-4-thiazolidinone 

To 100 ml of THF were added 6.43 g of the compound of Example 3. Sodium hydride (0.9 g) was added, resulting 
25 in the evolution of a gas. lodomethane (1 .25 ml, 1 .0 eq.) was added and the resultant mixture was stirred at room tem- 
perature for 23 hours after which the mixture was diluted with a volume of diethyl ether and 1 N HCi. The organic layer 
was separated and dried over sodium sulfate, filtered and evaporated. The resultant solid was chased with chloroform, 
to render an orange foam. A 5.93 g sample of this material was dissolved in 14 ml of a hot mixture of ethyl acetate '\ 
diluted with 225 ml of hexane and then allowed to cool to room temperature overnight. The solvent was evaporated and 
30 the resultant solid was dissolved in 40 ml of a hot mixture of diethyl ether diluted with about 400 ml of hexane. The mix- 
ture was allowed to cool to room temperature overnight and a precipitate formed which was collected by filtration, _ 
washed with hexane and dried in vacuo to render 3.98 g of title compound, m.p. 1 02°-1 05°C. 



Analysis for C 1 gH 2 gN02S: 


Calculated: 
Found: 


C, 68.02; 
C, 68.22; 


H, 8.71; 
H, 8.80; 


N, 4.17; 
N, 4.21. 



Example 8 

5-p,5-Bis(1 ,1-dimethylethyl)-4-h^^ 

45 

The title compound was prepared in 65% yield from 3,5-di-tert-butyl-4-hydroxyberualdehyde and N-dimethylami- 
norhodanine following the procedure of Example 1. 

Example 9 

50 

5-[[3.5-Bis(1 .1 -dimethylethyl)-4-hydroxyphen^ 

The compound of Example 8 was reduced using the procedure of Example 6 to provide the title compound in 41% 
yield, m.p. 138-141°C. 

55 
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Analysis for C20H30N2O2S: 


5 


Calculated: 


C, 66.26; 


H, 8.34; 


N, 7.73; 




Found: 


C. 66.55; 


H, 8.59; 


N, 7.47. 



10 Example 10 

5-[pjf^Bis(1 ,1 <iimethylethyl)-4-hydroxyphenyl^ 
A. Preparation of benzaldehydemethylhydrazone 

15 

Benzaldehyde (50.8 ml, 500 mmol) and 26.5 ml (500 mmol) of methylhydrazine were dissolved in 1 liter of metha- 
nol. The mixture was stirred together at room temperature for 75 minutes and then stripped of solvent to give 67.8 g of 
the subtitled intermediate. 

20 B. Preparation of benzaldehyde N-methyl, N-2-propenylhydrazone 

The above compound (67.8 g), 60.5 g of allyl bromide and 50.5 g of triethylamine were dissolved together in 1 liter 
of acetonitrile. The mixture was heated at reflux temperature for 16 hours and then cooled. An additional 45 g of allyl 
bromide and 38 g of triethylamine were added and the mixture was again heated at reflux for an additional 7 hours, 
25 cooled and then stripped of solvent to yield 268 g of a residue. To this residue was added 500 ml of THF and the result- 
ant mixture was shaken, filtered and washed with an additional 125 ml of THF. The filtrate was stripped of solvent to 
yield 67 g of the subtitled intermediate. 

C. Preparation of N-methyl, N-2-propenyl-hydrazine 

30 

The above compound (59.9 g), 44 g of hydrazine and 137 ml of ethanol were heated at reflux temperature for 21 .5 
hours and allowed to cool. The reflux condenser was replaced with a distillation head and the mixture was distilled at 
one atmosphere pressure. The "irst three distillates were collected, combined and 100 ml of 1N HCI v;-ere added. An 
additional 100 ml of concentrated HCI were added, with ice, and the resultant mixture separated and washed with a 
35 small amount of ethyl acetate. The resultant layers were separated and the water distilled off until solids clogged the stir 
bar. The solids were filtered off and the filtrate was stripped and added to 125 ml of chilled 50% NaOH. The resulting 
solid was filtered off and discarded. The filtrate contained two layers which were separated. The top layer contained the 
subtitled intermediate and the bottom, aqueous layer, was extracted with diethyl ether which, upon stripping, gave addi- 
tional product. 

40 

D. Preparation of N-Methyl, N-3-propenyl-5-carboxymethyl-dithiocarbamate 

To 12.67 g of the above compound in 23 ml of ethanol chilled to 0°C was added a solution of 1 1 .18 g of carbon 
disulfide in 26 ml of diethyl ether. The resultant mixture was removed from the ice bath and allowed to stand at room 

45 temperature for about 1 5.5 hours, after which the solvent was stripped to yield approximately 36.5 g of a residue. To this 
residue was added 13.9 g of chloroacetic acid dissolved in 29.5 ml of 5N NaOH (chilled in an ice bath). The resultant 
solution was allowed to stand for 3 hours at room temperature. The pH of the solution was lowered to about 3 by adding 
8 ml of concentrated hydrochloric acid. Diethyl ether (50 ml) was then added, resulting in a three phase separation. The 
aqueous phases were pooled and extracted with 50 ml of chloroform, then stripped of solvent to yield approximately 

50 40.4 g of the subtitled intermediate. 

E. Preparation of 5-p,5-bis(1 ,1 <limethylethyl)-4-hydroxyphenyl]methylene]-2-thioxo-3-(methyl-2-propenylamino)-4- 
thiazolidinone 

55 3,5-Di-tert-butyl-4-hydroxybenzaldehyde (29.3 g), 38.8 g of the above compound and 40.34 g of sodium acetate 
were mixed in 810 ml of acetic acid and the resultant solution heated at reflux temperature for 24 hours. The solution 
was allowed to cool and stirred for an additional 60 hours at room temperature. The solution was then poured into 2 
liters of ice water, separated and washed with an additional volume of water to yield about 44 g of the subtitled interme- 
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diate. 

F. Preparation of 5-[[3,5-bis(1,1-dimethyfethy0-4-hydroxy^^ 
none 

5 

Utilizing the procedure described in Example 6, 42.8 g of the above thione were reduced to the subtitled interme- 
diate (8.34 g). 

G. Preparation of 5-[[3,5-bis(1,1<limethylethy0-4-hydro^ 

10 

.The above compound (6.1 1 g) was dissolved in a mixture of 135 ml ethanol and 15.3 ml of water and the mixture 
was heated to 70°C. Tris-(triphenylphosphine)-rhodium (I) chloride (50 mg) was added and the mixture heated at reflux 
temperature for 50 minutes, after which an additional 550 mg of the catalyst were added followed by heating at reflux 
temperature for an additional 2.5 hours. The mixture was cooled and stirred at room temperature overnight and stripped 
15 of solvent to give 2.05 g of title product after further workup, m.p 151-153.5°C. 



Analysis for C 19 H 2 8N20 2 S: 


Calculated: 
Found: 


C, 65.86; 
C, 65.67; 


H, 7.56; 
H, 7.81; 


N, 8.09; 
N, 8.34. 



25 Examples 11 and 12 

5-[(3,5"Di-2-propenyl-4-hydroxyphenyl)methylene]-4-thiazolidinone and 5-[(3,5-Di-2-propenyl-4-hydroxyphe- 
nyl)methyf]-4-thiazolidinone 

so A. Preparation of 3,5-di-(2-propenyf)-4-hydroxybenzaldehyde 

* Under a nitrogen atmosphere and using a mechanical stirrer, 250 g of parahydroxybenzaldehyde, 247.6 g of allyl 
bromide, 31 1 .7 g of potassium bicarbonate and 650 ml of acetone were heated to reflux temperature for about 18 hours.' 
Th"§ mixture was allowed to cool, after which about 1 liter of water was added followed by extraction with two 800 ml. 

35 portions of diethyl ether. Subsequent distillation of the organic phase rendered about 299 g of 4-(2-propenyl)oxybenzalr a 
dehyde which was then heated with about 300 ml of diethylaniline for 5.5 hours at 1 95-205°C. The mixture was cooled '. 
and 750 ml of ethyl acetate were added. The mixture was washed with three 500 ml portions of 1 N HCI which, followed 
by subsequent workup, yielded about 138 g of 3-(2-propenyl)-4-hydroxybenzaldehyde. The mono-substituted aldehyde 
(159 g) was again heated to reflux with 152 g of potassium carbonate and 465 ml of acetone for 3 hours and then 

40 allowed to cool. The mixture was poured into 900 ml of ice water and subsequently extracted with two 430 ml portions 
of diethyl ether to yield about 1 70 g of 3-(2-propenyl)-4-(2-propenyloxy)-benzaldehyde. The di-substituted aldehyde was 
then heated, in about 500 ml of diethylaniline, under a nitrogen atmosphere to 195-205°C for about 6.5 hours. The mix- 
ture was cooled and dissolved in about 800 ml of ethyl acetate, washed with three 1 liter portions of 1 N HCI and, follow- 
ing workup, rendered about 121 .9 g of the subtitled intermediate. 

45 

B. Preparation of 5-[(3,5-di-2-propenyl-4-hydroxyphenyl)m ethyl ene]-2-thioxo-4-thiazolidi none 

The above compound (50.5 g), 36.6 g of modanine and 164 g of sodium acetate were heated together at reflux 
temperature in 1 .25 liters of acetic acid for 1 4.5 hours. The resultant solution was cooled, poured into 2 liters of ice water 
so to yield, upon separation, about 75 g of the subtitled intermediate, m.p. 157-160°C. 

C. Preparation of 5-[(3,5-di-2-propenyl-4-hydroxyphenyl]methylene]-4-thiazolidinone and 5-[(3,5-di-2-propenyl-4- 
hydroxyph enyl) methyl] -4-thiazolidi non e 

55 The above compound (74.8 g) was reduced by treatment with zinc dust (62 g) and concentrated hydrochloric acid 
(950 ml) in 2.1 liters of hot (approximately 82°C) ethanol. Once the reactants were combined the solution was allowed 
to cool to room temperature, stirred for one hour, and then added to 3.75 liters of ice water. The resulting solution was 
allowed to sit overnight to provide a gum. The liquid layer was decanted and extracted with 750 ml of chloroform, while 
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the gum was dissolved in 560 ml of chloroform and the resulting solution washed, successively, with 75 ml of a satu- 
rated sodium carbonate solution, 75 ml of water and 75 ml of a saturated brine solution. The above chloroform solutions 
were combined and then triturated with 100 ml of methylene chloride. The titled products were obtained using silica gel 
chromatography. Elution with a 25-60% ethyl acetate in hexane gradient provided various fractions which were treated 
5 as follows. 

Fractions 13-15 were concentrated and then washed with ethyl acetate to provide 2.91 g of 5-[(3,5-di-2-propenyl- 
4-hydroxyphenyl)methyl]-4-thiazolidinone. Fractions 1 6-18 were concentrated to a residue which was triturated with 30 
ml of methylene chloride. Fractions 19-23 were concentrated to a residue which was triturated with 35 ml of methylene 
chloride. Following trituration, the remaining insolubles were isolated by filtration and triturated with 40 ml of ethyl ace- 

10 tate to provide 3.85 g of 5-[(3,5-di-2-propenyl-4-hydroxyphenyl)methylene]-4-thiazo!idinone. 

The ethyl acetate wash from fractions 13-15, the methylene chloride solution containing fractions 16-18 and the 
meth^fene chloride and ethyl acetate solutions obtained from fractions 19-23 were combined and loaded onto a silica 
gel chromatography column. Elution with a 1 :1 ethyl acetate/hexane solution provided various fractions which were 
combined according to the purities of the respective compounds. Fractions which were predominately 5-[(3,5-di-2-pro- 

15 penyl-4-hydroxyphenyl)methyl]-4-thiazo!idinone were crystallized from hot ethyl acetate to provide 1 .24 g of that com- 
pound (total yield of 5-[(3,5-di-2-propenyl-4-hydroxvphenyl)methyl]-4-thiazolidinone - 4.14 g). Fractions which were 
predominately 5-[(3,5-di-2-propenyl-4-hydroxyphenyl)methylene]-4-thiazolidinone were triturated with 30 ml of hot ethyl 
acetate to provide 1 .73 g of that compound (total yield of 5-[(3,5-di-2-propenyl-4-hydroxyphenyl) methyl ene]-4-thiazolid- 
inone - 5.58 g). 

20 

1 1 . 5-[(3,5-di-2-propenyl-4-hydroxyphenyl)methylene]-4-thiazolidinone, m.p. 184-188°C #> 



25 


Analysis for C 16 H 17 N02S: 




Calculated: 


C, 66.87; 


H, 5.96; 


N, 4.87; 




Found: 


C, 66.62, 


H, 5.92; 


N, 4.89. 



30 

12. 5-[3,5<Ji-2-propenyl-4-hydroxyphenyl)methyl]-4-thiazolidinone, m.p. 142-144°C 



35 


Analysis for C 16 Hi 9 N0 2 S: 




Calculated: 


C, 66.41 ; 


H, 6.62; 


N, 4.84; 




Found: 


C, 66.18; 


H, 6.69; 


N, 4.60. 



40 

Utilizing the procedures set forth in Examples 11, 12, and elsewhere herein, the following additional compounds 
were prepared. 

- j 
Example 13 

45 

5-[(3 1 5-Di-2-propenyl-4-hydroxyphenyl)methylene]-3-methyl-4-thiazolidinone, m.p. 1 55-1 59°C 



50 


Analysis for C 17 H 19 N0 2 S: 




Calculated: 


C, 67.74; 


H, 6.35; 


N, 4.65; 




Found: 


C, 67.53; 


H, 6.09; 


N, 4.45. 



55 



22 



EP 0 434 394 B1 

Example 14 

5-[(3,5-Dipropyl-4-hydroxyphenyl)methylene]-3-meto^ m.p. 1 62-1 65°C. 



5 





Analysts for C17H23NQ2S: 




Calculated: 


C, 66.85; 


H, 7.59; 


N, 4.59; 


10 


Found: 


C, 67.12; 


H. 7.37; 


N, 4.52. 



Example 15 

15 5-[(3,5-Dipropyl-4-hydroxyphenyl)methylene]-4-thiazolidinone, m.p. 202-205°C 



Analysis for Ci6 H 2i N 02S* 


Calculated: 
Found: 


C, 65.95; 
C, 66.16; 


H, 7.26; 
H, 7.49; 


N, 4.81; 
N, 4.79. 



25 Example 16 

5-[(3 f 5-Dipropyl-4-hydroxyphenyf)methyl]-4-thiazolidinone, m.p. 155-157°C 

30 



Analysis for C 16 H 23 N0 2 S: 


Calculated: 
Found: 


C, 65.49; 
C, 65.71; 


H, 7.90; 
H, 7.73; 


N, 4.77; 
N, 4.99. 



Example 17 

5-[[3-(1 , 1 -Dimethyl ethyl)-4-hydroxy-5-methylphenyl]methylene]-4-thiazolidinone. 

40 

A. Preparation of 4-hydroxy-3-methyl-5-(1 t 1-dimethylethyl)benzaldehyde 

Under a nitrogen atmosphere, 76.65 g of 2-{1,1-dimethylethyl)-6-methylphenol (Aldrich), 65.42 g of hexamethyl- 
enetetramine and 700 ml of trrf luoroacetic acid were stirred at reflux temperature for about 24 hours. The reaction solu- 

45 tion was allowed to cool and the liquid removed by evaporation. The resulting residue was taken up in 1500 ml of water 
and 1000 ml of chloroform and then neutralized to pH 7 with solid sodium carbonate. The resultant layers were sepa- 
rated and the aqueous layer was washed with chloroform. The organic layer was combined with the chloroform wash 
and the resulting solution was washed with water, then dried over sodium sulfate overnight. After removal of the sodium 
sulfate the chloroform was evaporated. The resultant residue was taken up in 375 ml of toluene, heated on a steam bath 

so and then allowed to cool to room temperature overnight. Subsequent workup gave 28.3 g of the subtitled intermediate. 

B. Preparation of 5-[[3-(1 J<iimethylethyl)-4-hydroxy-5-methylp^ 

The above intermediate (28.3 g), 24 g of N-aminorhodanine, 48.3 g of sodium acetate in 735 ml of acetic acid were 
55 heated to reflux temperature for about 7 hours and then allowed to cool to room temperature with continual stirring over- 
night. The resultant mixture was poured into 1500 ml of ice water with stirring and then filtered. The wet filter cake was 
transferred to a beaker and dissolved in a mixture of ethyl acetate and water. The resulting organic and aqueous layers 
were separated. The organic layer was dried over sodium sulfate and then filtered to remove that substance. Further 
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workup, followed by trituration in hot chloroform and subsequent drying under vacuum, rendered about 18 g of the sub- 
titled intermediate, m.p. 210-216°C. 

C. Preparation of 5-[[3-( 1.1 -dimethyl ethyl)-4-hydroxy-5-methylphenyl]methylene]-4-thiazolidinone. 

Reduction of the above thione was effected by methods described herein which, following workup, rendered 1 .56 
g of the titled product, m.p. 162-165°C. 



Analysis for C 15 H 19 N0 2 S: 


Calculated: 
Found: 


C, 64.95; 
C, 65.12; 


H, 6.90; 
H, 7.05; 


N, 5.05; 
N, 4.99. 



Utilizing the procedures set forth in Example 17, and elsewhere herein, the following additional compounds were 
prepared. 

Example 18 

5-[[3,5-Bis(1 -methylethyl)-4-hydroxypheny1]methylene]-3-methyl-4-thiazolidinone. m.p. 200-21 0°C. 



Analysis for C 17 H 2 3N0 2 S: 


Calculated: 
Found: 


C, 66.85; 
C, 67.03; 


H, 7.59; 
H, 7.55; 


N, 4.59; 
N, 4.37. 



Example 19 

5-[[3,5-Bis(1-methylethyl)-4-hydroxyphenyl]methyQ-2-thioxo-4-thiazolidinone 
Example 20 

5-[[3-(1 , 1 -DimethyIethyl)-4-hydroxy-5-methylphenyl]methyl]-4-thiazolidinone 

A solution of 0.28 g of the compound of Example 17 in 30 ml of tetrahydrofuran was hydrogenated at 60 pounds 
per square inch in the presence of 1 .12 g of 5% palladium on carbon overnight at 60°C. The reaction mixture was fil- 
tered and evaporated to dryness. The resulting residue was dissolved in 3.5 ml of a 1 :1 .5 ethyl acetate/hexane solution 
and loaded onto a silica gel chromatography column. Elution with 40% ethyl acetate in hexane produced fractions 
which, upon evaporation to dryness, provided 0.05 g of title compound, m.p. 64-68°C. 



Analysis for C 15 H 2 iN0 2 S: 


Calculated: 
Found: 


C, 64.48; 
C, 64.32; 


H, 7.58; 
H, 7.66; 


N, 5.01; 
N, 4.79. 



Example 21 

5-[[3,5-Bis(1-methylethyl)-4-hydroxyphenyl]methyl]-4-thiazolidinone 

Using the method described in Example 20, 4.73 g of the compound of Example 19 were converted to 1.88 g of 
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5 


Analysis for C 16 H 2 3N0 2 S: 




Calculated: 


C, 65.49; 


H, 7.90; 


N, 4.77; 




Found: 


C, 65.79: 


H, 7.90; 


N, 4.81. 



10 

5-[[3-(1 , 1 -Dimethyl ethyl) -4-hydroxy-5-propylphenyl]methyl]-4-thiazolidinone 



15 A. Preparation of 3-[2-(1 , 1 -dimethylethyl)phenoxypropene 

Allyl bromide (69.2 ml), 2-i-butylphenol (122.9 ml) and potassium carbonate (121 .6 g) were stirred in 265 ml of ace- 
tone at reflux temperature for 50 hours and then cooled to 35°C. Water (600 ml) was added and the resulting layers 
were separated. The aqueous layer was extracted with 600 ml of diethyl ether. The organic layer was combined with the 
20 aqueous layer's ether extract and the resulting solution was dried over sodium sulfate overnight. After sodium sulfate 
removal, the solvent was evaporated to provide, after further workup, 147 g of the subtitled inteflnediate. 

B. Preparation of 2-(1 , 1 <iimethylethyl)-6-(2-propenyl)pheno» 

25 AIM 47 g of the above compound were rearranged as described in Examples 1 1 A and 12A to provide 100.8 g of 
the subtitled intermediate. 

C. Preparation of 2-(1,1 -dimethyl ethyl)-6-propylphenol. 

30 A solution of 54.9 g of the above compound in 575 ml of toluene was hydrogenated at 60 pounds per square inch 
in the presence of 55 g of Raney nickel for 3 hours at room temperature. The reaction mixture was filtered and evapo- 
rated to dryness to provide 59.2 g of the subtitled intermediate. 

D. Preparation of 3-(1 ,1 <limethylethyl)-4-hydroxy-5-propylbenzaldehyde. 

35 

The above compound (55.48 g) was converted to 23.33 g of the subtitled intermediate using the method described 
in Example 17A. 

E. Preparation of 5-p-(1 ,1 -dimethylethyl)-4-hydroxy-5-propylphenyl]methylene]-2-thioxo-4-thiazolidinone. 

40 

Using the method described in Example 17B, 5.51 g of the above compound were converted to 6.26 g of the sub- 
titled intermediate m.p. 190.5 - 192° C. 

F. Preparation of 5-[[3-(1,1-dimethylethyl-4-hydroxy-5-prop 

45 

Using the method described in Example 4, 4.73 g of the above compound were converted to 2.1 g of the subtitled 
intermediate. 

G. Preparation of 5-[[3-(1,1-dimethylethyl-4-hydroxy-5-propylphenyl]methyI]-4-thiazolidinone. 

50 

A solution of 2.1 g of the above compound in 185 ml of ethanol was hydrogenated at 500 pounds per square inch 
in the presence of 8.4 g of 5% palladium on carbon for 20 hours at 1 00° C. The reaction mixture was filtered and evap- 
orated to dryness. The resulting residue was dissolved in 25 ml of methylene chloride and loaded onto a silica gel chro- 
matography column. Elution with 2000 ml of a 10-50% ethyl acetate in hexane gradient, followed by elution with 2000 
55 ml of a 1 :1 ethyl acetate/hexane solution, provided fractions which, upon evaporation to dryness, rendered 0.75 g of 
titled product. m.p. 50-55° C. 
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Analysis for C 17 H 25 N0 2 S: 


Calculated: 
Found: 


C, 66.41 ; 
C, 66.61; 


H, 8.20: 
H, 8.22; 


N, 4.56; 
N, 4.55. 



10 Example 23 

5-[(3^ethylthiophenyl-4-hydroxy-5-ethoxyphenyl]meth 

A. Preparation of 5-[[3-ethoxy-4-hydroxyphenyl]methylene]-3<n^ 

15 

3-Ethoxy-4-hydroxybenzaldehyde (45.7 g), Nndimethylaminorhodanine (53.35 g) and fused sodium acetate (92.4 
g) were reacted in the manner described in Example 1 to provide 52.92 g of the subtitled intermediate, m.p. 1 94-1 98° C. 

B. Preparation of 5-[[3-ethcocy-4-hydroxyphenyl]methylene]-3-dimethylamino-4-thia2olidinone. 

20 

Using the method described in Example 6, 47.66 g of the above compound were converted to 14.02 g of the sub- 
titled intermediate. 

C. Preparation of 5-[[3-ethoxy-4-hydroxy-5<methylthiophenyl)phenyl]methylene]-3<limethyla 

25 

Sodium hydroxide (0.95 g) and 1 7.3 ml of a 40% by weight solution of formaldehyde were dissolved in 50 ml of 2- 
ethoxyethanol. Phenylthiol (2.62 g) and 7.0 g of the above compound were added and the resulting solution was 
refluxed for 4 hours, then cooled. Ethyl acetate (50 ml) and water (25 ml) were added to the cooled reaction mixture and 
the pH of the resulting two-phase solution was lowered to approximately 5 using concentrated hydrochloric acid. The 

so organic phase was separated from the aqueous phase, washed with a saturated brine solution and then loaded onto a 
silica gel chromatography column. Elution with 4 liters of methylene chloride, followed by 4 liters of a 3% methanol/97% 
methylene chloride solution, provided fractions containing the title product. These fractions were combined and loaded 
once more onto a silica gel chromatography cc umn. Elution with 4 liters of methylene chloride, followed by 1 liter of a> 
22.5% acetonitrile in methylene chloride solution, provided fractions which, upon evaporation of the solvent, rendered 

35 title product. This product was further purified by trituration with a hot solution of 50 ml of hexane and 30 ml of ethyl ace- 
tate to provide 6.20 g of 5-[[3-methylthiophenyl-4-hydroxy-5-ethoxyphenyl]methylene]-3-dimethylamino-4-thiazolidi- 
none. m.p. 118-120°C. 



Analysis for C 21 H 2 4N 2 0 3 S2: 


Calculated: 
Found: 


C, 60.55; 
C, 60.75; 


H, 5.81; 
H, 5.76; 


N, 6.73; 
N, 6.76; 


S, 15.39; 
S, 15.58. 



Example 24 

(-)~5-[[3,5-Bis(1 , 1 -dimethylethyl)-4-hydroxyphenyl]methyl]-4-thiazolidinone. 

To a 50 ml, three-neck, round bottom flask containing 25 ml of methylene chloride were added 1 .31 g of 4A - molec- 
ular sieves, 0.56 ml (1 .88 mmol) of titanium isopropoxide, 0.79 ml (3.75 mmol) of (+)<Jiisopropyl tartrate and 34 ^l (1 .88 
mmol) of deionized water. The resulting solution was stirred for twenty minutes and then 0.8 g (2.5 mmol) of a racemic 
mixture of 5-[[3,5-bis(1.1-dimethylethyl)-4-hydroxyphenyl]methyl-4-thiazolidinone were added. The resulting solution 
was cooled to -20°C and 0.73 ml (1 .88 mmol) of a 2.57M solution of t-butylhydroperoxide in isooctane were added. The 
reaction solution was then stirred for 6 hours at -20°C. 

After 6 hours, the reaction solution was quenched by pouring it into 50 ml of a solution prepared from 9.9 g of Iron 
(II) sulfate heptahydrate, 3.3 g of citric acid monohydrate and water. The resulting solution was stirred for 30 minutes 
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and then stirring was stopped so that the organic and aqueous layers could separate. The aqueous layer was decanted 
and washed with methylene chloride. The methylene chloride wash was combined with the above organic layer and the 
resulting solution was washed with a saturated brine solution and then dried over sodium sulfate. The sodium sulfate 
was removed by filtration and the remaining liquid was evaporated to provide 1 .81 g of a residue. 
5 The residue was dissolved in 25 ml of methylene chloride and the resulting solution was chromatographed on a sil- 

ica gel chromatography column. Elution with 6000 ml of a 10-50% ethyl acetate in hexane gradient provided various 
fractions containing the above titled compound. These fractions were combined and the liquid evaporated to provide 
0.19 g of title compound. 

io [a] 25 = -73.6° (c=1 .0, MeOH). 



Analysis for C 18 H 2 7N0 2 S: 


Calculated: 
Found: 


C. 67.25: 
C, 67.50; 


H, 8,47; 
H, 8.53; 


N, 4.36; 
N, 4.48. 



20 Example 25. 26 and 27 

(+)-5-[[3,5-Bis(1 , 1 -dimethytethyO-4-hydroxyph^ (-)-5-[[3.5-bis(1 , 1 -d'imethylethyl)-4-hydrox- 

yphenyl]methyl]-4-thiazo!idinone-1 -oxide and (+)-5-[[3 f 5-bis(1 ,1 -dimethylethyl)-4-hydroxyphenyl] methyl] -4-thiazolidi- 
none-1 -oxide. 

25 

In a similar manner as that described in Example 24, 0.89 ml (3.0 mmol) of titanium isopropoxide, 1.27 ml (6.0 
mmol) of (-)-diisopropyl tartrate, 54 ^1 (3.0 mmol) of deionized water, 1.61 g (5.0 mmol) of racemic 5-[[3,5-t>is(1 .1- 
dimethylethyl)-4-hydroxyphenyf]methyl-4-thia2olidinone and 2.4 ml (6.5 mmol) of a 2.57M solution of i-butylhydroperox- 
ide in isooctane were reacted to provide a residue. The residue was dissolved in 75 ml of methylene chloride and the 

30 resulting solution was chromatographed on a silica gel chromatography column. Elution with 6000 ml of a 10-50% ethyl 
acetate in hexane gradient provided various fractions containing (+)-5-n3,5-bis(1,1-dimethylethyl)-4-hydroxyphe- 
n^]methyl-4-thiazolidinone. These fractions were combined and the liquid evaporated to provide 0.43 g of product com- 
pound. Further elution with >#00 ml of a 50% isopropanol in hexane solution provided various frictions. Fractions 
believed to contain (-)-5-[[3,5-bis(1 .1<Jimethylethyl)-4-hydroxyphenyOmethyl]-4-thia20lidinone-1 -oxide were combined 

35 and the liquid evaporated to provide 0.87 g of product. Fractions believed to contain (+)-5-[I3,5-bis(1 ,1 -dimethylethyl)> 
4-hydroxyphenyl]methyl]-4-thiazoIidinone-1 -oxide were combined and the liquid evaporated to provide 0.27 g of prod; 
uct. 

25. (+)-5-[[3,5-bis(1 , 1 -dimethylethyl)-4-hydroxyphenyl]methyl]-4-thiazolidinone 

40 

[a] 25 = +70.41° (c=1.0, MeOH). 



45 



Analysis for C 18 H 2 7N02S: 


Calculated: 
Found: 


C, 67.25; 
C, 66.95; 


H, 8.47; 
H, 8.22; 


N, 4.36; 
N, 4.26. 



26. (-)-5-[[3,5-bis(1,1-dimethylethyl)-4-hydro^ m.p. 182-184°C. 

[a] 25 = -21.84° (c=1.0, MeOH). 

55 
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Analysis for C 18 H 2 7N0 3 S: 


Calculated: 
Found: 


C, 64.06; 
C, 63.84; 


H, 8.06; 
H, 8.09; 


N, 4.15; 
N.4.12. 



io 27. (+)-5-[3.5-[bis(1 . 1 <iimethylethyl)-4-hydroxyphenyl]methyl]-4-thiazolidinone-1 -oxide m.p. 1 77-1 81 °C. 
= +163.05° (c=1.0, MeOH). 



15 





Analysis for C 18 H 2 7N0 3 S: 




Calculated: 


C, 64.06; 


H, 8.06; 


N, 4.15; 


20 


Found: 


C, 63.88; 


H, 8.12; 


N, 4.29. 



Example 28 

25 (-)-5-[[3.5-Bis(1 , 1 <limethylethyl)-4-hydroxyphenyl]me 

In a similar manner as that described in Example 24, 0.45 ml (1 .5 mmol) of titanium isopropoxide, 0.63 ml (3.0 
mmol) of (+)-diisopropyltartrate, 27 nl (1.5 mmol) of water, 0.84 g (2.5 mmol) of racemic 5-[t3,5-bis(1 ( 1-dimethylethyl)- 
4-hydroxyphenyl]methyl]-3-methyl-4-thiazolidinone and 0.58 ml (1.5 mmol) of a 2.75M solution of i-butylhydroperoxide 
30 in isooctane were reacted to provide a residue. The residue was dissolved in 25 ml of methylene chloride and the result- 
ing solution was chromatographed on a silica gel chromatography column. Elution with 1000 ml of methylene chloride, 
then 6000 ml of a 0-10% ethyl acetate in methylene chloride gradient, then 4000 ml of a 20-50% isopropyl alcohol in 
hexane grac ant and then 2000 ml of a 50% isopropyl alcohol/hexane solution provicf xi various fractions containing the 
above-titled compound. These fractions were combined and the liquid evaporated to provide 0.35 g of title compound. 

35 





Analysis for C 19 H 2 9N0 2 S: 


40 


Calculated: 


C, 68.02; 


H, 8.71; 


N, 4.17; 




Found: 


C. 67.95; 


H, 8.55; 


N, 4.18. 



NMR (300 MHz; CDCI 3 )8 = 1 .4 (s, 18H), 2.9 (s, 3H), 3.0 (dd, 1 H), 3.3 (dd, 1 H), 3.8 (dd, 1 H), 4.0 (d, 1 H), 4.2 (d, 1 H), 
5.1 (s, 1H),7.1 (s, 2H). 

Example 29 

50 

5-[[3-(1 . 1 -dimethyl ethyl) -4- hydroxyphenyl]methyl]-4-thiazolidinone 

A. Preparation of 3-(1,1-dimethylethyl)-4-hydroxybenzaldehyde 

55 Into 1 84.4 ml (1 .494 mol) of N-methylformanilide were added dropwise, with cooling, 1 30.9 ml (1 .404 mol) of phos- 
phoryl chloride over a period of 20 minutes. The mixture was allowed to warm to room temperature and stirred for one 
hour. Ortho-tertbutyl-phenol (138.2 ml; 0.9 mol) was then added dropwise to the reaction solution over a period of 25 
minutes. After phenol addition was complete, the resulting reaction mixture was stirred for an additional 30 minutes at 
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room temperature and then heated to approximately 60°C and stirred for five hours at that temperature. The reaction 
mixture was poured into a volume of crushed ice and extracted with chloroform. The aqueous layer was separated and 
washed again with chloroform. The chloroform layers were combined and extracted with 2000 ml of a 5% potassium 
hydroxide solution. The aqueous potassium hydroxide extract was then added to 1000 ml of chloroform. The pH of the 

5 resulting two-phase mixture was adjusted to approximately pH 2.0 with concentrated hydrochloric acid. The mixture's 
layers were separated and the aqueous layer was again extracted with chloroform. The organic layer from the two- 
phase mixture and the chloroform extract were combined, washed with water and then dried over sodium sulfate. The 
volatile components of the solution were removed under reduced pressure to provide a residue. This residue was dis- 
solved in 100 ml of hot toluene and the resulting solution was diluted with 100 ml of hexanes. The solution was slowly 

w cooled to room temperature while a precipitate formed. This precipitate was recovered by filtration, washed with hex- 
anes and then dried under vacuum to provide 20.0 g of the desired substitled intermediate. 

B. Preparation of 5-[[3-(1,1<limethylethyl)-4-hydroxypheny0^ 

is The benzaldehyde intermediate from Example 29A (20.0 g; 112.2 mmol), N-aminorhodanine (18.29 g; 123.4 mmol) 
and sodium acetate (36.8 g; 448.8 mmol) were suspended in 560 ml of acetic acid. The suspension was heated to 
reflux, stirred at that temperature for 7 hours (at which time a precipitate had formed) and then cooled to room temper- 
ature with stirring. The precipitate was recovered by filtration and then washed successively with a 1 : 1 ethyl acetate/die- 
thy! ether solution then a diethyl ether wash. The recovered precipitate was dried under vacuum at 60°C for 2 hours to 

20 provide 14.5 g of the desired subtitled intermediate, m.p. >225°C. 

C. Preparation of 5-[[3-(1 ,1 -dimethy!ethyl)-4-hydroxyphenyl]methylene]-4-thiazolidinone 

The intermediate from Example 29B (14.3 g; 46.4 mmol) was suspended in 230 ml of hot (60°C) toluene. To this 

25 suspension were added tri-n-butyl tin hydride (62.4 ml; 232 mmol) and AIBN (1 . 1 4 g; 6.96 mmol). The resulting suspen- 
sion was heated to reflux while the suspended solids slowiy dissolved. Additional AIBN was added at 30 and 55 minutes 
(two 1.14 g portions) after heating was started. Eighty minutes after heating was started the hot reaction solution was 
transferred to a separatory funnel and 1N hydrochloric acid was added. The resulting two-phase mixture was diluted 
with ethyl acetate and the layers were separated. The aqueous layer was washed with ethyl acetate, which wash was 

30 then combined with the organic layer from the two-phase mixture. The combined solution was washed with a saturated 
sodium chloride solution and then dried over sodium sulfate. The volatile components of the solution were removed 
under reduced pressure to provide 87.7 g of a yellow solid. This solid was suspended in 1000 ml of hexanes and the 

3 resulting suspension was stirred for 15 minutes. After fifteen minutes the suspension was filtered and the recovered 
solid was dissolved in 500 ml of diethyl ether. The diethyl ether solution was chromatographed on a silica gel column 

35 using an 8000 ml gradient of 5-20% isopropyl alcohol in hexanes, then a 2000 ml gradient of 20-30% isopropyl alcohol 
in hexanes and then a 2000 ml gradient of 30-35% isopropyl alcohol in hexanes. Those fractions identified as containing 
product were evaporated and chased with methylene chloride. The resulting residue was dissolved in ethyl acetate, 
reduced to dryness under reduced pressure and then chased with ethanol to provide 4.31 g of the desired subtitled 
intermediate, m.p. 1 10°C (decomposition). 

40 





Analysis for C^H^NC^S: 


45 


Calculated: 


C, 63.85; 


H. 6.51 ; 


N, 5.32; 




Found: 


C, 64.15; 


H, 6.73; 


N, 5.60. 



D. Preparation of 5-[[3-(1 ,1 <limethyIethyl)-4-hydroxyphenyl]methyl]-4-thiazoIidinone. 

50 

A portion of the intermediate from Example 29C (395.1 mg; 1 .5 mmol) was dissolved in 9 ml of methanol. Magne- 
sium (72.9 mg; 3.0 mmol) was then added to the solution and the resulting reaction mixture was stirred at room tem- 
perature for 3 hours. After 3 hours, most of the magnesium which had been added originally appeared to be gone so 
an additional 182.3 mg (7.5 mmol) of magnesium were added. Stirring of the reaction solution at room temperature con- 
55 tinued overnight By the next morning a yellow precipitate had formed. This precipitate was dissolved by adding the 
methanolic reaction solution to an ethyl acetate/1 N hydrochloric acid mixture. The organic layer from the resulting two- 
phase mixture was isolated and then dried over sodium sulfate. The volatile components of the organic layer were 
removed and the resulting residue was chased with methylene chloride. The residue was then dissolved in 25 ml of 
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methylene chloride and the resulting solution was chromatographed on a silica gel chromatography column using a 5- 
20% isopropyl alcohol in hexanes gradient. Those fractions identified as containing essentially pure product were evap- 
orated to provide 0.29 g of title compound, m.p. 65-70°C. 



5 





Analysis for C 14 H 19 N0 2 S: 




Calculated: 


C, 63.37; 


H, 7.22; 


N, 5.28; 


10 


Found: 


C ( 63.08; 


H, 7.30; 


N, 4.99. 



The present invention provides a method of treating inflammatory bowel disease in mammals. Such activity was 
demonstrated in the following test system. 

is Sprague-Dawley rats from Charles River Laboratories, Portage, Ml (either sex, weight approximately 250 g) were 
dosed orally twice a day with test compound (10 mg/kg) or vehicle (control) for three days. On the third day, the rats 
were given an intracolonic enema of 2% acetic acid via a cannula, the tip of which was placed 8 cm above the anal 
verge. This concentration of acetic acid produced a severe inflammatory response in the colon characterized by rectal 
bleeding, diarrhea, epithelial erosions and destructions of crypts and gland cells. Twenty-four hours later the test and 

20 control animals were killed and the distal ten centimeters of the colon were removed and opened longitudinally. The tis- 
sue lesions contained within the removed, opened, section of colon were scored by three independent, blinded observ- 
ers on a scale of 0 to 4 (zero = normal, four = worst inflammation). In each test group 5-7 rats were used. The results 
of such testing are reported in Table I, below. 



25 

Table I 





Inhibition of Acetic Acid Induced Colitis 


30 


Compound of Example 
No. 


Lesion Score 




Control 


3.4 + 0.3 




Examole 1 


2.2 ± 0.5 




Example 2 


1.1 ±0.5 


35 


Example 3 


0.4 ±0.1 




Example 4 


1.5 ±0.3 




Example 6 


2.4 ±0.5 


40 


Example 7 


2.1 ±0.1 




Example 9 


2.2 ±0.5 




Example 10 


1.2 ±0.3 


45 


Example 1 1 


2.4 ±0.7 


Example 12 


2.0 ±0.6 




Example 16 


1.2 ±0.5 




Example 18 


2.8 ±0.5 


50 


Example 21 


1.5 ±0.5 




Example 22 


0.8 ±0.2 




Example 23 


2.7 ±0.6 


55 


Example 24 


1.0 ±0.2 


Example 25 


2.5 ±0.7 




Example 26 


2.4 ±0.6 
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Table I (continued) 



5 



Inhibition of Acetic Acid Induced Colitis 


Compound of Example 
No. 


Lesion Score 


Example 27 
Example 29 


2.2 ±0.5 
2.2 ±0.5 



10 Sprague-Dawley rats from Charles River Laboratories, Portage, Ml (male, weight approximately 300 g) were fasted 
for 24 hours. After 24 hours, the test animals were dosed orally with 3 ml/kg of rat weight of vehicle (control) or test com- 
' pBlSnd dissolved in vehicle. Thirty minutes later each animal was given a solution consisting of 100% ethanol. Sixty min- 
utes after ethanol administration, all animals were killed and their stomachs were removed and washed. The tissue 
lesions contained within the removed, opened, stomach were scored by three independent, blinded observers on a 

15 scale of 0 to 5 (zero = normal, 5 = severe damage). In each test group, six rats were employed. Test results from animals 
given test compound dissolved in vehicle were compared with test results from animals given vehicle alone in order to 
determine the percentage of lesion inhibition attributable to the test compound. The results of such testing are reported 
in Table II below. 



Table II 





Inhibition of Ethanol Induced Injury 


25 


Compound of Example 
No. 


Dose (mg/kg of rat 
weight) 


% Inhibition 




3 


0.7 


24 




3 


1.00 


35 




3 


3.00 


47 


30 


3 


7.00 


61 




9 


0.7 


9 




rt 9 


1.00 


13 


35 


9 


3.00 


34 




9 


7.00 


40 




9 


10.00 


24 




10 


0.07 


34 


40 


10 


0.3 


57 




10 


0.7 


55 




10 


1.00 


32 


45 


10 


3.00 


11 



The data in Tables I and II establish that the compounds used in the method of the present invention can treat 
inflammatory bowel disease. The term "inflammatory bowel disease", as used for purposes of the present invention, 
means any disorder of the digestive system which is characterized by inflammation. Examples of such disorders include 
so Crohn's disease, mucous colitis, ulcerative colitis, psuedomembranous enterocolitis, non-specific colonic ulcers, colla- 
genous colitis, cathartic colon, ulcerative proctitis, radiation enteritis and colitis, idiopathic diffuse ulcerative nongranu- 
lamatus enteritis, nonsteroidal antiinflammatory drug induced inflammations, celic sprue and the like. 

The method of the present invention comprises administering to a mammal suffering from inflammatory bowel dis- 
ease an effective amount of one or more of the compounds of Formula I. Administration may be done either therapeu- 
55 tically or prophylactically and is accomplished by means of pharmaceutical compositions which are prepared by 
techniques well known in the pharmaceutical sciences. 

The compounds of Formula I are effective over a wide dosage range in treating inflammatory bowel disease. Thus, 
as used herein, the term "effective amount" refers to a dosage range of from about 0.001 to about 200 mg/kg of body 
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weight per day. In the treatment of adult humans, the range of about 0.1 to about 50 mg/kg, in single or divided doses, 
is preferred. However, it will be understood that the amount of compound actually administered will be determined by a 
physician in light of the relevant circumstances, including the condition to be treated, the choice of compound to be 
administered, the chosen route of administration, the age, weight, and response of the individual patient, and the sever- 
5 ity of the patient's symptoms. Therefore, the above dosage ranges are not intended to limit the scope of the invention 
in any way. 

While the compounds of Formula I are preferably administered orally or intrarectal ly, the compounds may also be 
administered by a variety of other routes such as the transdermal, subcutaneous, intranasal, intramuscular and intrave- 
nous routes. 

10 The present invention provides new compounds of Formula II which are also useful in treating inflammatory bowel 
disease. Accordingly, the present invention is also directed to pharmaceutical compositions which include at least one 
comj^und of Formula II in association with one or more pharmaceutical ly acceptable diluents, excipients or carriers 
therefor. 

In making the pharmaceutical compositions of the present invention, one or more compounds of Formula II will usu- 

15 ally be mixed with a carrier, or diluted by a carrier, or enclosed within a carrier which may be in the form of a capsule, 
sachet, paper or other container. When the carrier serves as a diluent, it may be a solid, semi-solid or liquid material 
which acts as a vehicle, excipient or medium for the active ingredient. Thus, the compositions can be in the form of tab- 
lets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid 
or in a liquid medium), ointments containing for example up to 10% by weight of active compound, soft and hard gelatin 

20 capsules, suppositories, sterile injectable solutions and sterile packaged powders. 

Some examples of suitable carriers, excipients, and diluents include lactose, dextrose, sucrose, sorbitol, mannitoi, 
starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium silicate, microcrystalline cellulose, 
polyvinylpyrrolidone, cellulose, water, syrup, methyl cellulose, methyl - and propylhydroxybenzoates, talc, magnesium 
stearate and mineral oil. The formulations can additionally include lubricating agents, wetting agents, emulsifying and 

25 suspending agents, preserving agents, sweetening agents or flavoring agents. The compositions of the invention may 
be formulated so as to provide rapid, sustained or delayed release of the active ingredient after administration to the 
patient by employing procedures well known in the art. 

The compositions are formulated, preferably in a unit dosage form, such that each dosage contains from about 5 
to about 500 mg, more usually about 25 to about 300 mg, of the active ingredient. The term "unit dosage form" refers 

30 to physically discrete units suitable as unitary dosages for human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce the desired therapeutic effect, in association with one 
or more suitable pharmaceutical diluents, excipients or carriers. 

The folk' wing formulation examples may employ as active ingredients any of t <e compounds of Formula II. The 
examples are illustrative only and are not intended to limit the scope of the invention in any way. 

35 

Example 30 

Hard gelatin capsules are prepared using the following ingredients: 

40 







Quantity (mg/capsule) 




Compound of Example 1 1 


250 


45 


Starch dried 


200 




Magnesium stearate 


10 



The above ingredients are mixed and filled into hard gelatin capsules in 460 mg quantities. 

50 

Example 31 

A tablet formula is prepared using the ingredients below: 

55 
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Quantity (mg/tablet) 


Compound of Example 11 


250 


Cellulose, microcrystalline 


400 


Silicon dioxide, fumed 


10 


Stearic acid 


5 



The components are blended and compressed to form tablets each weighing 665 mg. 
15 Example 32 

An aerosol solution is prepared containing the following conponents: 





Weight % 


Compound of Example 12 
Ethanol 

Propellant 22 (Chlorodifluoromethane) 


0.25 
29.75 
70.00 



The active compound is mixed with ethanol and the mixture added to a portion of the propellant 22, cooled to -30°C 
and transferred to a filling device. The required amount is then fed to a stainless steel container and diluted with the 
30 remainder of the propellant. The valve units are then fitted to the container. 

Example 33 

He ^ 

^ Tablets each containing 60 mg of active ingredient are made up as follows: 

35 





Compound of Example 12 


60 mg 


40 


Starch 


45 mg 




Microcrystalline cellulose 


35 mg 




Polyvinylpyrrolidone (as 10% solution in water) 


4 mg 




Sodium carboxymethyl starch 


4.5 mg 


45 


Magnesium stearate 


0.5 mg 




Talc 


1 mg 




Total 


150 mg 



The active ingredient, starch and cellulose are passed through a No. 45 mesh U.S. sieve and mixed thoroughly. The 
solution of polyvinylpyrrolidone is mixed with the resultant powders which are then passed through a No. 14 mesh U.S. 
sieve. The granules so produced are dried at 50-60°C and passed through a No. 18 mesh U.S. sieve. The sodium car- 
boxymethyl starch, magnesium stearate and talc, previously passed through a No. 60 mesh U.S. sieve, are then added 
55 to the granules which, after mixing, are compressed by a tablet machine to yield tablets each weighing 150 mg. 



33 



EP 0 434 394 B1 

Example 34 

Capsules each containing 80 mg of medicament are made as follows: 

5 



Compound of Example 12 


80 


mg 


Starch 


59 


mg 


Microcrystalline cellulose 


59 


mg 


Magnesium stearate 


2 


mg 


Total 


200 


mg 



The active ingredient, cellulose, starch and magnesium stearate are blended, passed through a No. 45 mesh U.S. 
sieve, and filled into hard gelatin capsules in 200 mg quantities. 

Example 35 

20 

Suppositories each containing 225 mg of active ingredient are made as follows: 



25 


Compound of Example 13 


225 mg 




Saturated fatty acid glycerides to 


2,000 mg 



The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid glyc- 
30 erides previously melted using the minimum heat necessary The mixture is then poured into a suppository mold of 
nominal 2 g capacity and allowed to cool. 

Example 36 

35 Suspensions each containing 50 mg of medicament per 5 ml dose are made as follows: 



Compound of Example 1 1 


50 mg 


Sodium carboxymethylcellulose 


50 mg 


Syrup 


1.25 ml 


Benzoic acid solution 


0.10 ml 


Flavor 


q.v. 


Color 


q.v. 


Purified water to 


5 ml 



50 

The medicament is passed through a No. 45 mesh U.S. sieve and mixed with the sodium carboxymethyl cellulose 
and syrup to form a smooth paste. The benzoic acid solution, flavor and color are diluted with some of the water and 
added, with stirring. Sufficient water is then added to produce the required volume. 

55 Example 37 

Capsules each containing 150 mg of medicament are made as follows: 
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Compound of Example 13 


150 


mg 


Starch 


164 


mg 


Microcrystalline cellulose 


164 


mg 


Magnesium stearate 


22 


mg 


Total 


500 


mg 



The active ingredient, cellulose, starch and magnesium stearate are blended, passed through a No. 45 mesh U.S. 
sieve, and filled into hard gelatin capsules in 500 mg quantities. 

15 

Example 39 

Hard gelatin capsules are prepared using the following ingredients: 

20 

; >>■ 







Quantity (mg/capsule) 




Compound of Example 3 


250 


25 


Starch dried 


200 




Magnesium stearate 


10 



The above ingredients are mixed and filled into hard gelatin capsules in 460 mg quantities. 

30 * 

Example 39 

Tablets each containing 60 mg 1 active ingredient are made up as follows: 

35 





Compound of Example 3 


60 mg 




Starch 


45 mg 


40 


Microcrystalline cellulose 


35 mg 




Polyvinylpyrrolidone (as 10% solution in water) 


4 mg 




Sodium carboxymethyl starch 


4.5 mg 


45 


Magnesium stearate 


0.5 mg 


Talc 


1 mg 




Total 


150 mg 



so The active ingredient, starch and cellulose are passed through a No. 45 mesh U.S. sieve and mixed thoroughly. The 
solution of polyvinylpyrrolidone is mixed with the resultant powders which are then passed through a No. 14 mesh U.S. 
sieve. The granules so produced are dried at 50-60°C and passed through a No. 18 mesh U.S. sieve. The sodium car- 
boxymethyl starch, magnesium stearate and talc, previously passed through a No. 60 mesh U.S. sieve, are then added 
to the granules which, after mixing, are compressed by a tablet machine to yield tablets each weighing 150 mg. 

55 

Example 40 

Suppositories each containing 225 mg of active ingredient are made as follows: 
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Compound of Example 3 225 mg 

Saturated fatty acid glycerides 2,000 mg 



The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty acid glyc- 
erides previously melted using the minimum heat necessary. The mixture is then poured into a suppository mold of 
nominal 2 g capacity and allowed to cool. 

Claims 

Claims for the following Contracting States : AT, BE, CH, DK, FR, GB, IT, LI, LU, NL, SE 

1 . A compound of Formula (I!) 




Q 



R 7 



(II) 



wherein: 



is C 2 -C 6 alkenyl, C 2 -C 6 alkynyl or 




where n is an integer from 0 to 3, both inclusive; 

R 2 is hydrogen, C r C 6 alkyl, C r C 6 alkoxy, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, 



O 



II 

d-C 4 alkyl-0-C-(C 1 -C 4 alkyl) or -(CH 2 ) n -S 




where n is an integer from 0 to 3, both inclusive; 
R 3 is hydrogen or C r C 6 alkyl; 

R 4 and R 5 are each hydrogen or when taken together form a bond; 

R 6 and R 7 are each hydrogen or when taken together are =S, or when one of R 6 and R 7 is hydrogen the other 

is -OH or -SCH 3 ; 

Xis 
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where m is 0, 1 or 2; and 

Q is -CH 2 -, -O- or NR 8 where R 8 is hydrogen, C r C 6 alkyl, C 2 -C 6 alkenyl, C 3 -C 8 cycloalkyl, -S0 2 CH 3 or - 
(CH2) n -Y where n is an integer from 0 to 3, both inclusive, and Y is cyano, OR 9 . 



O 

II rt 
-CR 10 , 



tetrazolyl, -NR 11 R 12 , -SH, -S(C r C 4 alkyl) or 




alkyl 



where R 9 is hydrogen, C<\-C 4 alkyl, or 



O 
II 

-C-C!-C 4 alkyl; 

R 10 is C V C 4 alkyl, CrC 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl, C2-C 6 
alkenyl, C 2 -C 6 alkynyl, -(CH^OH, -(CH^-NfC^ a!kyl) 2 , -(CH^-S^ -C 4 alkyQ or 




where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 1 1 and R 12 taken together form 
a morpholinyl, piperidinyl, piperazinyl or N-methylpiperazinyl ring; or a pharmaceutical ly acceptable salt 
thereof. 

. A compound of Qaim 1 wherein 

R 1 is C 2 -C 6 alkenyl, C^-Ce alkynyl or 



-(CH 2 ) n -S 



where n is an integer from 0 to 3, both inclusive; 
R 2 is hydrogen, C r C 6 alkyl. C r C 6 alkoxy, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, or 



~(CH 2 ) n -S 





where n is an integer from 0 to 3. both inclusive; 
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Fr is hydrogen or C r C 6 alkyl; 

R 4 and R 5 are each hydrogen or when taken together form a bond; 

R 6 and R 7 are each hydrogen or when taken. tog ether are =S, or when one of R 6 and R 7 is hydrogen the other 

is -OH or -SCH 3 ; 

Xis 

(0) m 

where m is 0, 1 or 2; and 

Q is -CH 2 -, -O- or NR 8 where R 8 is hydrogen, C r C 6 alkyl, C 3 -C 8 cycloalkyi. -S0 2 CH 3 or -(CH 2 ) n -Y, where n is 
an integer from 0 to 3, both inclusive, and Y is cyano, OR 9 . 

O 
II 

-CR 10 , 



tetrazolyl, -NR 11 R 12 or 



ft 




C r C 4 alkyl 



where R 9 is hydrogen, C r C 4 alkyi, or 

O 
II 

-C-C x -C 4 alkyl; 

R 10 is C r C 4 alkyl, C r C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl, 
(CHgJqOH, -(CH2) q -N(C r C 4 alkyl) 2 , -(CH 2 ) q -S(C r C 4 alkyl) or 



where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 1 1 and R 12 taken together form 
a morpholinyi, piperidinyl, piperazinyl or N-methylpiperazinyi ring; or a pharmaceutical ly acceptable salt 
thereof. 

A compound of Claim 2 wherein R 1 is C 2 -C 6 alkenyl, R 2 is C 2 -C 6 alkenyl or C r C 6 alkyl; R 3 is hydrogen; R 4 and R 5 
are hydrogen or when taken together form a bond; R 6 and R 7 are each hydrogen or when taken together are =S; 
Xis 

where m is O; and Q is -O- or NR 8 , where R 8 is as defined in Claim 2, and pharmaceutical^ acceptable salts 
thereof. 



38 



EP 0 434 394 B1 



4. A pharmaceutical composition comprising as an active ingredient a compound of any one of Claims 1 to 3, or a 
pharmaceutically acceptable salt thereof, in association with one or more pharmaceutical^ acceptable diluents, 
excipients or carriers therefor. 

5. A compound as claimed in any one of Claims 1 to 3 for use in treating inflammatory bowel disease. 

6. A process for preparing a compound of Formula II as claimed in any one of Claims 1 to 3 which comprises: 

(A) reacting a compound of the formula 



wherein R 1 , R 2 , R 3 and X are as defined in any one of Claims 1 to 3, Q is -CH 2 - or NR 8 (where R 8 is as defined 
in any one of Claims 1 to 3) and R 6 and R 7 taken together are =S, so as to provide a confound of the formula 



wherein R 1 , R 2 , R 3 , R 6 , R 7 , X and Q are as set forth above; 

(B) reducing a compound of Formula II wherein R 6 and R 7 taken together are =S so as to prepare a compound 
of Formula II in which R 6 and R 7 are hydrogen; 

(C) reducing a compound of Formula II in which R 4 and R 5 taken together form a bond so as to prepare a com- 
pound of Formula II in which R 4 and R 5 are hydrogen; 

(D) reducing a compound of Formula II in which R 4 and R 5 taken together form a bond and R 6 and R 7 taken 
together are =S so as to prepare a compound of Formula II in which R 4 , R 5 , R 6 and R 7 are all hydrogen; 

(E) alkylating a compound of Formula II in which R 8 is hydrogen so as to prepare a compound of Formula II in 
which R 8 is C r C 6 alkyl, C 2 -C 6 alkenyl, C3-C 8 cydoalkyf or -(CH 2 ) n -Y (where n is an integer from 0 to 3, both 
inclusive, and Y is cyano, OR 9 . -SH. -S(C r C 4 alkyl). -NR 11 R 12 or 




with a compound of the formula 




O 
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15 



20 



30 



35 



45 



50 



55 




-0-C r C 4 alkyl 



where R 9 , R 11 and R 12 are as defined in any one of Claims 1 to 3); 

(F) acylating a compound of Formula II in which R 8 is hydrogen so as to prepare a compound of Formula II in 
10 which R 8 is -(CH 2 ) n -Y where n is an integer from 0 to 3, both inclusive, and Y is 

Q 

II 

-CR 10 , 



where R 10 is as defined in any one of Claims 1 to 3; 
(G) oxidizing a compound of Formula II wherein X is 



7" 

-s-, 



25 where m is 0, so as to prepare a compound of Formula II wherein X is 

(o) T 



II 

-s- 

and m is 1 ; 

(H) oxidizing a compound of Formula II wherein X is 



<°>m 
II 

-s- ( 



40 where m is 0, so as to prepare a compound of Formula II wherein X is 

(O), 



ll 

-S- 

and m is 2; 

(I) oxidizing a compound of Formula II wherein X is 



(0) m 
II m 
-S-, 



where m is 1 . so as to prepare a compound of Formula II wherein X is 
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(O) 

II 



m 



-S- 



and m is 2; 

(J) reacting a compound of the formula 



HO 




♦COaH 



with 



i) formic acid, so as to provide a compound of Formula II wherein Q is O, R 4 and ri s taken together form a 
bond and R 6 and R 7 are hydrogen; or 

ii) carbon disulfide, so as to provide a compound of Formula II wherein Q is O, R 3 and R 4 taken together 
form a bond and R 6 and R 7 taken together are =S; 

(K) reacting a compound of the formula 



wherein R 1 , R 2 , R 3 and X are as defined in any one of Claims 1 to 3, 

R 6 and R 7 taken together are =S, and R 8 is -(CHgJn-Y (where n is an integer from 0 to 3, both inclusive, and Y 
is OR 9 , where R 9 is hydrogen) so as to provide a compound of the formula 




with a compound of the formula 
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wherein R 1 , R 2 , R 3 , R 6 , R 7 and X are as set forth above and R 8 is -(CH 2 ) n -Y (where n is an integer from 0 to 
3, both inclusive, and Y is OR 9 , where R 9 is 

O 
II 

-C-CH 3 ) ; 



(L) reducing a compound of Formula II in which R 8 is -(CH^n-Y wherein n is 0 to 3, both jnclusive, and Y is 
OR 9 , where R 9 is 

O 

II 

-OC 1 -C 4 alkyl, 

so as to prepare a compound of Formula II in which R 8 is -(CH 2 ) n -Y. wherein n is 0 to 3, both inclusive, and Y 
is OR 9 , where R 9 is hydrogen; 

(M) reacting a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, both inclusive, and Y is - 
OR 9 , where R 9 is hydrogen, with a tosyl-halide so as to prepare a compound of Formula II in which R 8 is - 
(CHaJn-Y, wherein n is 0 to 3, both inclusive, and Y is OR 9 , where R 9 is tosyl; 

(N) reacting a compound of Formula II in which R 8 is -(CH2) n -Y, wherein n is 0 to 3, both inclusive, and Y is - 
OR 9 , where R 9 is tosyl, with an amine of the formula HNR 11 R 12 (where R 11 and R 12 are as defined in anyone 
of Claims 1 to 3) so as to prepare a compound of Formula II in which 
R 8 is -(CH 2 ) n -Y, wherein n is 0 to 3, both inclusive, and Y is -NR 11 R 12 ; 

(O) treating a compound of Formula II in which R 8 is -(CH 2 ) n -Y wherein n is 0 to 3, both inclusive, and Y is 
cyano with tri-n-butyl tin azide so as to prepare a compound of Formula II in which R 8 is -(CH 2 ) n -Y, wherein n 
is 0 to 3, both inclusive, and Y is tetrazolyl; 
(P) reacting a compound of the formula 




R2 



with a compound of the formula 
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S-C-NHNR ,1 R 12 



OH 



wherein R 1 . R 2 , R 3 , R 11 and R 12 are as defined in any one of Claims 1 to 3, so as to provide a compound of 

■ J --HH}t tne formula 



wherein R 6 and R 7 taken together are =S and R 1 , R 2 t R 3 R 11 and R 12 are as defined in any one of Claims 1 
to 3; 

(Q) heating a compound of Formula II in which R 8 is -(CH^Y and Y is -NR 11 R 12 (neither of R 11 or R 12 being 
hydrogen) in an ethanol/water mixture in the presence of a catalyst so as to prepare a compound of Formula 
* II in which R 8 is -(CH^n-Y and Y is -NR 1 1 R 12 (where one of R 1 1 or R 12 is hydrogen and the other is not hydro- 
gen); 

(R) reacting a compound of Formula It in which R 6 and R 7 are both hydrogen with trtfluoroacetic anhydride so 
;t as to prepare a compound of Formula II in which one of R 6 and R 7 is hydrogen ;>nd the other is -OH; 

~(S) salifying a compound of Formula II by reacting the non-salt form of the compound with either a strong acid 
.or a strong base. 

7. A process for selectively isolating, in substantially pure enantiomeric form, one of the enantiomers of a racemic mix- 
ture of a compound of the formula 




Q. 



N — NR 11 R 12 




wherein: 



R 1 and R 2 are each independently hydrogen, C r C 6 alkyf. C^-Cs alkoxy, C2-C 6 alkenyl. C2-C 6 alkynyl, 
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Cl -C 4 alkyl-O-C-CCi^ alkyl) or -(CH 2 ) Q -S 




where n is an integer from 0 to 3, both inclusive; 

R 6 Urf R^arTeach h^roS'or when taken together are =S. or when one of R 6 and R 7 is hydrogen the other 

Q^Hg- O-'or NR 8 where R 8 is hydrogen. C r C 6 alkyl. C 2 -C 6 alkenyl. C 3 -C 8 cycloalkyl. -S0 2 CH 3 or - 
(CHaJn-Y, where n is an integer from 0 to 3, both inclusive, and Y is cyano, OR . 



10 



-CR 



tetrazolyl, -NR 11 R 12 . -SH. -S(C r C 4 alkyl) or where R 9 is hydrogen. C r C 4 alkyl 




^ a — O-C1-C4 alkyl 



or 

O 

-C-C!-C 4 alkyl; 



R 10 is C r C 4 alkyl. C r C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl. Ca-Ce 
alkenyl. Ca-Cg alkynyl. -(CH^OH. -(CHjOq-NfCrO, alkyl) 2 . -(CH 2 ) q -S(C r C 4 alkyl) or 



(CHa), 



where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 1 1 and R 12 taken together form 
a morpholinyl, piperidinyl, piperazinyl or N-methylpiperazinyl ring, compnsmg: 

a) reacting the racemic sulfide compound with a reagent prepared from the combination of a tartrate I J- 
and, a titanium alkoxide, a hydroperoxide and, optionally, water until substantially all of the undesired 
enantiomer of the sulfide substrate has been converted to its sulfoxide analog; and 

b) separating the unreacted portion of the sulfide starting material, consisting essentially of substantially 
pure desired enantiomer, from the reaction mixture. 

The use of a compound of the Formula 
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Q 



wherein: 



R 1 and R 2 are each independently hydrogen, C r C 6 alkyl, C^-Cq alkoxy, C 2 -C 6 alkenyl, C 2 -C 6 aikynyl, 



where n is an integer from 0 to 3, both inclusive; 
R 3 is hydrogen or C^-C& alkyl; 

R 4 and R 5 are each hydrogen or when taken together form a bond; 

R 6 and R 7 are each hydrogen or when taken together are =S, or when one of R 6 and R 7 is hydrogen the other 

is -OH or -SCH 3 ; 

Xis 



where m is 0, 1 or 2; and 

Q is -CH 2 -. -O- or NR 8 where R 8 is hydrogen, C^Ce alkyl, C2-C 6 alkenyl, C 3 -C 8 cycloalkyl. -SO2CH3 or - 
(CH 2 ) n -Y, where n is an integer from 0 to 3, both inclusive, and Y is cyano. OR 9 , 



O 



d-C 4 alkyl-0-C-(C 1 -C 4 alkyl) or -(CH 2 ) n -S 





O 



-CR 10 , 



tetrazolyl. -NR 11 R 12 , -SH -SCC^ alkyl) or 




where R 9 



is hydrogen, C r C 4 alkyl. or 



O 
II 

C-C x -C 4 alkyl; 
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R 10 is C r C 4 alkyl, C r C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl, C 2 -C 6 
alkenyl, C 2 -C 6 alkynyl, -(CH^qOH, -(CH 2 ) q -N(C r C 4 alkyl) 2 , -(CH^-SCCi -C 4 alkyl) or 



where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 11 and R 1 2 taken together form 
a morpholinyl, piperidinyl, piperazinyl or N-methyl-piperazinyl ring; or a pharmaceutical^ acceptable salt 
• ^ thereof, to prepare a medicament against inflammatory bowel disease. 

The use of a compound of Claim 8 wherein 

R 1 and R 2 are each independently hydrogen, C r C 6 alkyl, C r C 6 alkoxy, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, or 



where n is an integer from 0 to 3, both inclusive; 
R 3 is hydrogen or C^Ce alkyl; 

R 4 and R 5 are each hydrogen or when taken together form a bond; 

R 6 and R 7 are each hydrogen or when taken together are =S, of when one of R 6 and R 7 is hydrogen the other 

is -OH or -SCH 3 ; 

Xis 



where m is 0, 1 or 2; and 

Q is -CH 2 -, -O- or NR 8 where R 8 is hydrogen, C r C 6 alkyl, C 3 -C 8 cycloalkyl, -S0 2 CH 3 or -(CH 2 ) n -Y, where n is 
an integer from 0 to 3, both inclusive, and Y is cyano, OR 9 , 






O 




tetrazolyl. NR 11 R 12 



or 




where R 9 is hydrogen, C r C 4 alkoxy or 
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O 
II 

•C-C 1 -C 4 alkyl; 



R 10 is C r C 4 alkyl, C r C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl, - 
(CH2) q OH, -(CH 2 ) q -N(C r C 4 alkyl) 2 , -(CH 2 ) q -S(C r C 4 alkyl) or 



where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 1 1 and R 12 taken together form 
a morpholinyi, piperidinyl, piperazinyl or N-methyl-piperazinyl ring; or a pharmaceutically acceptable salt 
thereof, to prepare a medicament against inflammatory bowel disease. 

>:>■ 

10. The use of 5-[[3,5-bis(1 ,1<Jimethylethyl)^-hydroxyphenyl]methyl]-4-thiazolidinone to prepare a medicament 
against inflammatory bowel disease. 

Claims for the following Contracting States : ES, GR 

1 . A process for preparing a compound of the Formula (II) 





R 7 



(ID 



wherein: 



is C 2 -C 6 alkenyl, (VCe alkynyl or 




where n is an integer from 0 to 3, both inclusive; 

R 2 is hydrogen, C r C 6 alkyl, Ci-C 6 alkoxy, C 2 -C 6 alkenyl, C2-C 6 alkynyl, 



O 



II 

Ci-04 alkyl-0-C-(C 1 -C 4 alkyl) 




where n is an integer from 0 to 3, both inclusive; 
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R 3 is hydrogen or C r C 6 alkyl; 

R 4 and R 5 are each hydrogen or when taken together form a bona r6 r? ^ ^ ^ other 

r6 an ri R 7 are each hydrogen or when taken together are -b. or wnen u 



R 6 and R 7 are each hydrogen or 
is -OH or -SCH 3 ; 
Xis 



< 0) m 
II m 
-S-, 



,W ^^^Jiff^ R a is hydro gen, C r C 6 alkyl. C 2 -C 6 alkeny^^C 8 cycloalkyl. -S0 2 CH 3 or 
fcS^XwhSe n is an integer from 0 to 3, both inclusive, and Y is cyano, OR*. 

O 



tetrazolyl, -NR 11 R 12 . -SH, -S(C r C 4 alkyl) or 




C n -C 4 alkyl 



where R 9 is hydrogen, C r C 4 alkyl. or 



-OC!-C4 alkyl; 

^ „ mu . R 11 pnd R 12 are each independently hydrogen, C r C 6 alkyl, C 2 -C 6 



a morpholinyl. piperidinyl. piperaz.nyl or N-methylp.peraz.nyi rtng, o 
thereof, which comprises: 

(A) reacting a compound of the formula 
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with a compound of the formula 




wherein R 1 , R 2 , R 3 and X are as defined above, Q is -CH 2 - or NR 8 (where R 8 is as defined above) and R 6 
and R 7 taken together are =S, so as to provide a compound of the formula 



O 




wherein R 1 , R 2 , R 3 , R 6 f R 7 , X and Q are as set forth above; 

(B) reducing a compound of Formula II wherein R 6 and R 7 taken together are =S so as to prepare a com- 
pound of Formula II in which R 6 and R 7 are hydrogen; 

(C) reducing a compound of Formula II in which R 4 and R 5 taken together form a bond so as to prepare a 
compound of Formula II in which R 4 and R 5 are hydrogen; 

(D) reducing a compound of Formula II in which R 4 and R 5 taken together form a bond and R 6 and R 7 
taken together are =S so as to prepare a compound of Formula II in which R 4 R 5 , R 6 and R 7 are all hydro- 
gen; y 

(E) alkylating a compound of Formula II in which R 8 is hydrogen so as to prepare a compound of Formula 
II in which R 8 is C^-C 6 alkyi, (VCg alkenyl, C 3 -C 8 cycloalkyl or -(CH 2 ) n -Y (where n is an integer from 0 to 
3, both inclusive, and Y is cyano, OR 9 , -SH, -S(C r C 4 alkyl), -NR 11 R 12 or 




r C 4 alkyl 



where R 9 , R 11 and R 12 are as defined above); 

(F) acylating a compound of Formula II in which R 8 is hydrogen so as to prepare a compound of Formula 
II in which R 8 is -(CH^p-Y where n is an integer from 0 to 3, both inclusive, and Y is 



O 




where R 10 is as defined above; 

(G) oxidizing a compound of Formula II wherein X is 
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-s-, 

where m is 0. so as to prepare a compound of Formula II wherein X is 

< 0) m 
II m 
-s- 



and m is 1 ; 

(H) oxidizing a compound of Formula II wherein X is 

II m 
-S-, 

where m is 0. so as to prepare a compound of Formula II wherein X is 

<°>m 

II 
-S- 

andmis2; . 
(I) oxidizing a compound of Formula II wherein X is 

(°)«, 
II m 
-S-, 

where m is 1. so as to prepare a compound of Formula II wherein X is 

II m 
-s- 



and m is 2; 

(J) reacting a compound of the formula 




with 
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i) formic acid, so as to provide a compound of Formula II wherein Q is O, R 4 and R 5 taken together 
form a bond and R 6 and R 7 are hydrogen; or 

ii) carbon disulfide, so as to provide a compound of Formula II wherein Q is O, R 3 and R 4 taken 
together form a bond and R 6 and R 7 taken together are =S; 

(K) reacting a compound of the formula 

R 1 




with a compound of the formula 



20 



25 




30 



wherein R 1 . R 2 , R 3 and X are as defined above. R 6 and R 7 taken together are =S f and R 8 is -{CH£ n -Y 
(where n is an integer from 0 to 3, both inclusive, and Y is OR 9 , where R 9 is hydrogen) so as to provide a 
compound of the formula 



35 



40 




45 



wherein R 1 , R 2 , R 3 , R 6 , R 7 and X are as set forth above and R 8 is -(CH2VY (where n is an integer from 0 
to 3, both inclusive, and Y is OR 9 , where R 9 is 



50 



O 
II 

-C-CH 3 ) ; 



55 



(L) reducing a compound of Formula II in which R 8 is -(CH^n-Y, wherein n is 0 to 3, both inclusive, and Y 
is OR 9 , where R 9 is 
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-C-Ci-C* alkyl, 

. .. • u „u q8 5e /ru \ -Y wherein n is 0 to 3 P both inclusive, and 
so as to prepare a compound of Formula II in which R* is -(CH 2 ) n Y, wnerem 

Y is OR 9 , where R 9 is hydrogen; and Y 

to -OR 9 , where R 9 is tosyl. with an amine of the formula HNR R £ 0 10 3 . both inclu- 

above) so as to prepare a compound of Formula II in which R is -(CH 2 ) n -Y. where.n n is u xo 

sive, and Y is -NR 1 1 R 12 ; wherein n is 0 to 3, both inclusive, and Y 

ess; sssttst - ssisr- . , — . * * 

wherein n is 0 to 3, both inclusive, and Y is tetrazolyl; 
(P) reacting a compound of the formula 



with a compound of the formula 



O 

% OH 



S-C-NHNR 11 R 12 

II 

S 



wherein 



Ri. R 2 , R 3 , R 11 and R 12 are as defined above, so as to provide a compound of the formula 

O^ 




wherein R 6 and taken together are =S and R^. „« or R« 

(Q) heating a compound of Formula II in which R « K^YandY* NR R (nemwr ^ 



52 



EP0 434 394 B1 



so as to prepare a compound of Formula II in which one of R 6 and R 7 is hydrogen and the other is -OH; 
(S) salifying a compound of Formula II by reacting the non-salt form of the compound with either a strong 
acid or a strong base. 

A process according to Claim 1 for preparing a compound of the Formula (II) wherein: 

R 1 is C 2 -C 6 alkenyl, C 2 -C 6 alkynyl or 

-<CH 2 ) n -S 




where n is an integer from 0 to 3, both inclusive; 

R 2 is hydrogen, C r C 6 a'M. C 1 -C 6 alkoxy, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, or 



-(CH 2 ) n -S 



where n is an integer from 0 to 3, both inclusive; 
R 3 is hydrogen or C r C 6 alkyl; 
R 4 and R 5 are each hydrogen or when taken together form a bond; 

R 6 and R 7 are each hydrogen or when taken together are =S, or when one of R 6 and R 7 is hydrogen the other 

is -OH or -SCH 3 ; 

Xis 




where m is 0, 1 or 2; and 

Q is -CH 2 -. -O- or NR 8 where R 8 is hydrogen, C r C 6 alkyl, C3-C 8 cycloalkyl, -S0 2 CH 3 or -(CH 2 ) n -Y, where n is 
an integer from 0 to 3, both inclusive, and Y is cyano, OR 9 , 



O 




tetrazolyl, -NR 11 R 12 or 

-Ci-04 alkyl 

where R 9 is hydrogen, C r C 4 alkyl. or 

O 
II 

-C-C!-C 4 alkyl; 

R 10 is C r C 4 alkyl, C r C 4 alkoxy or -Nhfe; R 11 and R 12 are each independently hydrogen, C V C 6 alkyl, - 
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(CH2) q OH, -(CH 2 ) q -N(C r C 4 alky0 2 . -(CH 2 ) q -S(C r C 4 alkyl) or 



thereof. 



each hydrogen or when taken together are =S; S is 

<?>m 
II 

-S-, 

where m is O; and Q is -O-or NR 8 . where R 8 is as defined in Ciaim 2. and pharmaceuflcalfy acceptable salts 
thereof. 

4. A process according to Ciaim 3 for preparing 5-p.s^openyW^^ and 
pharmaceutically acceptable salts thereof. 

5. Aprocassforselectivelyis^^ 
ture of a compound of the formula 




wherein: 



Ri and R 2 are each independently hydrogen. Cl -C 6 alkyl. C^e alkoxy. C 2 -C 6 alkenyl. C 2 -C 6 alkynyl, 

Cl -C 4 alkyl-0-C-(C 1 -C 4 alkyl) or -<CH 2 > n "S-<(3 

where n is an integer from 0 to 3. both inclusive; 

5 i^C^-or NR 8 where R 8 is hydrogen. C r C 6 alkyl. C 2 -C 6 alkenyL C 3 -C 8 cyc.oa.kyl. -S0 2 CH 3 or - 
(CH^n-Y. where n is an integer from 0 to 3, both inclusive, and Y is cyano. OR . 
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10 



15 



20 



25 



45 



o 

II 

-CR 10 , 



tetrazolyl, -NR 11 R 12 , -SH. -S(C r C 4 alkyl) or 




O-C1-C4 alkyl 



v / 

where R 9 is hydrogen, C r C 4 alkyl or 



-C-C!-C 4 alkyl; 

R 10 is C r C 4 alkyl, C r C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl, (VCg 
alkenyl, Cg-Ce alkynyl, -(CH^qOH, -(CH2) q -N(C r C 4 alkyl) 2 , -(CH^-S^ -C 4 alkyl) or 



30 where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 1 1 and R 12 taken together form 

a morpholinyl, piperidinyl, piperazinyl or N-methylpiperazinyi ring, comprising: 

1 a) reacting the racemic sulfide compound with a reagent p;^epared from the combination of a tartrate lig- 

and, a titanium alkoxide, a hydroperoxide and, optionally, water until substantially all of the undesired 
35 enantiomer of the sulfide substrate has been converted to its sulfoxide analog; and 

b) separating the unreacted portion of the sulfide starting material, consisting essentially of substantially 
pure desired enantiomer, from the reaction mixture. 

6. A process of Claim 5 which employs as starting material a racemic sulfide compound wherein R 1 and R 2 are each 
40 C 1 -C 6 alkyl, C 2 -C 6 alkenyl, -C 6 alkoxy or 



CH 2 



R 3 , R 6 and R 7 are hydrogen; and Q is NR 8 where R 8 is hydrogen, C r C 6 alkyl or -(CH^-Y where n is 0 and Y is 
NR 11 R 12 ^ R 11 and R 12 eQjC ^ be j ng independently hydrogen or C r C 6 alkyl)- 

50 7. A process of Claim 5 or 6 which employs Ti(0-isopropyl) 4 as the titanium oxide. 

8. A process of any one of Claims 5 to 7 which employs diisopropyl tartrate as the tartrate ligand. 

9. A process of any one of Claims 5 to 8 which employs t-butyl hydroperoxide as the hydroperoxide. 

1 0. A process for preparing a pharmaceutical formulation which comprises admixing a compound of the formula 
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R2 



.therein: 



is C 2 -C 6 alkenyl; C 2 -C 6 alkynyl or 



-(CH 2 ) n -S 




where n is an integer from 0 to 3, both inclusive; 

R 2 is hydrogen, C r C 6 alkyl, C r C 6 alkoxy, C2-C 6 alkenyl, C 2 -C 6 alkynyl, 



O 
II 

C!-C 4 alkyl-0-C-(C 1 -C 4 alkyl) or -(CH 2 ) -S 




where n is an integer from 0 to 3, both inclusive; 
R 3 is hydrogen or C r C 6 alkyl; 

R 4 and R 5 are each hydrogen or when taken together form & bond; 

R 6 and R 7 are each hydrogen or when taken together are =S, or when one of R 6 and R 7 is hydrogen the other 

is -OH or -SCH 3 ; 

Xis 



where m is 0, 1 or 2; and 

Q is -CH 2 -, -O- or NR 8 where R 8 is hydrogen, C r C 6 alkyl, C 2 -C 6 alkenyl, C 3 -C 8 cycloalkyl, -S0 2 CH 3 or - 
(CH^p-Y, where n is an integer from 0 to 3, both inclusive, and Y is cyano, OR 9 , 




O 



-CR 10 , 



tetrazolyl, -NR 11 R 12 , -SH, -S(C r C 4 alkyl) or 
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d-C 4 alkyl 



where R 9 is hydrogen, C r C 4 alkyl, or 



O 

-C-C 1 -C 4 alkyl; 



R 10 is C r C 4 alkyl, C r C 4 alkoxy or -NH 2 ; R 11 and R 12 are each independently hydrogen, C r C 6 alkyl, C 2 -C 6 
alkenyl, C^-Cq alkynyl, -(CH^qOH, -(CH2) q -N(C r C 4 alkyl>2. -(CH^-S^ -C 4 alkyl) or 



where n is as defined above and q is an integer from 1 to 6, both inclusive; or R 1 1 and R 12 taken together form 
a morpholinyl, piperidinyl, piperazinyl or N-methyl-piperazinyl ring; or a pharmaceutical^ acceptable salt 
thereof, with one or more pharmaceutically-acceptable carriers, diluents or excipients therefor. 

Patentanspruche 

PatentansprOche fQr foigende Vertragsstaaten : AT, BE, CH, DK, FR, GB, IT, LI, LU, NL, SE 

1 . Verbindung der Formel (II) 





(id 



worin 



fur C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl Oder 




steht, worin n fur etne ganze Zahl von 0 bis 3 stent, beide inbegriffen, 
for Wasserstoff C r C 6 Alkyl. C^C 6 Alkoxy, Alkenyl. CVCe Alkinyl, 
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O 
II 

C r C, Alkyl-0-C-(C r C, Alky l) ode r -(CH 2 ) n «S 




steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
R 3 fur Wasserstoff Oder C 1 -C 6 Alkyl steht, 

R 4 und R 5 jeweils fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden, g 
R 6 und R 7 jeweils fur Wasserstoff stehen Oder zusammengenommen fur =S stehen, oder wenn eines von R 
und R 7 fur Wasserstoff steht, das andere fOr -OH oder -SCH 3 steht, X fur 



I 

-S- 



steht, worin m fur 0, 1 oder 2 steht und 

fiir -CH 2 -, -O- oder NR 8 steht, worin R 8 fur Wasserstoff, -C 6 Alkyl, C 2 -C 6 Alkenyl, C 3 -C 8 Cycloal- 
kyl, -S0 2 CH 3 oder -(CH 2 ) n -Y steht, worin n fur eine ganze Zahl von 0 bis 3 stent, beide inbegriffen, 
und 

steht fur Cyano, OR 9 , 

O 
I 

-CR 10 , 



Tetrazolyl, -NR 11 R 12 , -SH, -S(C r C 4 Alkyl) oder 




1 -C 4 Alkyl 



R 9 



worm 

fur Wasserstoff, C r C 4 Alkyl oder 



O 

•C-C,-C 4 Alkyl 



310 



steht, 



h fur -C 4 Alkyl, C r C 4 Alkoxy oder -NH 2 steht, _ aii^* a 

R 11 und R 12 jeweils unabhangig voneinander stehen fur Wasserstoff, C r C 6 Alkyl, Qp-Ce Alkenyl, C 2 -C 6 Alkinyl, 
-(CH 2 ) q OH, -(CH 2 ) q -N(C r C 4 Alkyl) 2 , -(CH 2 ) q -S(C r C 4 Alkyl) Oder 



R 11 und R 12 



worin n wie oben definiert ist und q fur eine ganze Zahl von 1 bis 6 steht, beide inbegriffen, oder 
zusammengenommen einen Morpholinyl-. Piperidinyl-, Piperazinyl- oder N-Methylpiperazinylring 
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bilden, 

Oder ein pharmazeutisch annehmbares Salz hiervon. 
2. Verbindung nach Anspruch 1 , worin 

R 1 fur C 2 -C 6 Alkenyl, C2-C 6 AJkinyl oder 



-(CH 2 ) 



■-o 




steht, worin n fOr eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
R 2 fur Wasserstoff, C r C 6 AlkyI, C r C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 AJkinyl, oder 

-<CH 2 ) n -S— / \ 



steht, 

worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
R 3 for Wasserstoff oder C^Ce AlkyI steht, 

R 4 und R 5 jeweils fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden, 

R 6 und R 7 jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, oder wenn eines von R 6 

und R 7 fur Wasserstoff steht, das andere fur -OH oder -SCH 3 steht, 
X for 

(0) m 
I 

-S- * 



Q 
Y 



steht, worin m fur 0, 1 oder 2 steht und 

fur -CH 2 -, -O- oder NR 8 steht, worin R 8 fur Wasserstoff, C r C 6 AlkyI, C3-C 8 Cycloalkyl. -S0 2 CH 3 
oder -(CH 2 ) n -Y steht, worin n for eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, und 
steht fur Cyano. 



Tetrazolyl, -NR 11 R 12 oder 



O 
II 

OR 9 . -CR 1 




0-0^4 AlkyI 



R 9 



worm 

fQr Wasserstoff, C r C 4 AlkyI oder 
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II 

-C-CrC AJkyi 



steht, 

fur C r C 4 Alkyl, C r C 4 Alkoxy Oder -NH 2 steht, 

jeweils unabhangig voneinander stehen fur Wasserstoff, C r C 6 Alkyl, -(CH 2 ) q OH, -(CH 2 ) q -N(C r C 4 
Alkyl) 2 , -(CH 2 ) q -S(C r C 4 Alkyl) oder 



worin n wie oben definiert ist und q fur eine ganze Zahl von 1 bis 6 steht, beide inbegriffen, Oder 
zusammengenommen einen Morpholinyl-, Piperidinyl-, Piperazinyl- Oder N-Methylpiperazinylring 
bilden, 

oder ein pharmazeutisch annehmbares Salz hiervon. 

Verbindung nach Anspruch 2, worin R 1 fur C 2 -C 6 Alkenyl steht, R 2 fur C 2 -C 6 Alkenyl oder C r C 6 Alkyl steht, R 3 fur 
Wasserstoff steht, R 4 und R 5 fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden, R und R 
jeweils fur Wasserstoff stehen oder zusammengenommen far =S stehen, 

X fur 

II 

-S- 



steht, worin m fur 0 steht und Q fur -O- oder NR 8 steht, worin R 8 wie in Anspruch 2 definiert ist und pharma- 
zeutisch annehmbare Salze hiervon. 

Pharmazeutische Zusammensetzung, die als Wirkstoff eine Verbindung nach einem der Anspruche 1 bis 3 oder 
ein pharmazeutisch annehmbares Salz hiervon zusammen mit einem oder mehreren pharmazeutisch annehmba- 
ren Verdunnungsmitteln, Hilfsstoffen oder Tragern hierfOr enthalt. 

Verbindung nach einem der Anspruche 1 bis 3 zur Verwendung bei der Behandlung der entzundlichen Darmer- 
krankung. 

Verfahren zur Herstellung einer Verbindung der Formel II nach einem der Anspruche 1 bis 3, gekennzeichnet durch 
(A) Umsetzung einer Verbindung der Formel 



R 10 

R 11 und R 12 
R 11 und R 12 




R2 
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mit einer Verbindung der Formel 




worin R 1 , R 2 R 3 und X wie in einem der Anspruche 1 bis 3 definiert sind, Q fur -CH 2 - oder NR 8 steht (worin R* 
wie in einem der Anspruche 1 bis 3 definiert ist) und R 6 und R 7 zusammengenommen fur =S stehen, unter Bil 
dung einer Verbindung der Formel 



worin R 1 , R 2 , R 3 , R 6 , R 7 , X und Q wie oben definiert sind, 

(B) Reduktion einer Verbindung der Formel II, worin R 6 und R 7 zusammengenommen fur =S stehen unter Bil- 
dung einer Verbindung der Formel II, worin R 6 und R 7 fur Wasserstoff stehen, 

(C) Reduktion einer Verbindung der Formel II, worin R 4 und R 5 zusammengenommen unter Bitdung einer Ver- 
bindung der Formel II eine Bindung bilden, worin R 4 und R 5 fur Wasserstoff stehen, 

(D) Reduktion einer Verbindun£der Formel II. worin R 4 und R 5 zusammengenommen eine Bindung bilc^n und 
R 6 und R 7 zusammengenommen fur =S stehen, unter Bildung einer Verbindung der Formel II, worin R 4 , R 5 , 
R 6 und R 7 alle fur Wasserstoff stehen, 

(E) Alkylierung einer Verbindung der Formel II, worin R 8 fur Wasserstoff steht unter Bildung einer Verbindung 
der Formel II, worin R 8 fur C r C 6 Alkyl, C2-C 6 Alkenyl, C 3 -C 8 Cycloalkyl oder -(CH 2 ) n -Y steht (worin n fur eine 
ganze Zahl von 0 bis 3 steht, beide inbegriffen, und Y fur Cyano. OR 9 , -SH, -S(C r C 4 Alkyl), -NR 1 1 R 12 oder 



steht, worin R 9 , R 11 und R 12 wie in einem der Anspruche 1 bis 3 definiert sind) 

(F) Acylierung einer Verbindung der Formel II, worin R 8 fur Wasserstoff steht, unter Bildung einer Verbindung 
der Formel II, worin R 8 fur -(CH 2 ) n -Y steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, und 
Yfur 



O 





O 



-CR 1 



10 



steht, worin R 10 wie in einem der Anspruche 1 bis 3 definiert ist, 
(G) Oxidation einer Verbindung der Formel II, worin X fur 
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(0) ro 
II 



steht, worin m fur 0 stent, unter Bildung einer Verbindung der Forme! II, worin X fur 



(O). 
II 

-S- 



steht und m fur 1 steht, 

(H) Oxidation einer Verbindung der Formel II, worin X fur 

(0) ra 
II 

-S- 



steht, worin m fur 0 steht. unter Bildung einer Verbindung der Formel II, worin X fur 



(0) m 
II 

-s- 



steht und m fur 2 steht, 

(I) Oxidation einer Verbindung der Formel II, worin X fur 



II 



steht, worin m fur 1 steht, unter Bildung einer Verbindung der Formel II, worin X fur 

(0) m 
II 

-S- 



steht und m fur 2 steht, 

(J) Umsetzung einer Verbindung der Formel 



HO 




COxH 



mit 
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i) Ameisensaure unter Bildung einer Verbindung der Formel II. worin Q fur O steht, R 4 und R 5 zusammen- 
genommen eine Bindung bilden und R 6 und R 7 fur Wasserstoff stehen, Oder 

ii) Schwefelkohlenstoff unter Bildung einer Verbindung der Formel II, worin Q fur O steht. R 3 und R 4 
zusammengenommen eine Bindung bilden und R 6 und R 7 zusammengenommen fur =S stehen. 

(K) Umsetzung einer Verbindung der Formel 



HO 




-R 3 



mit einer Verbindung der Formel 




worin R 1 . R 2 , R 3 und X wie in einem der AnsprGche 1 bis 3 definiert sind, 

R 6 und R 7 zusammengenommen fur =S stehen und R 8 fur -(CH 2 ) n -Y steht (worin n fur eine ganze Zahl von 
0 bis 3 steht. beide inbegriffen, und Y fur OR 9 steht. worin R 9 fur Wasserstoff steht) unter Bildung 
einer Verbindung der Formel > 




HO 



worin R 1 . R 2 . R 3 . R 6 . R 7 und X wie oben definiert sind und R 8 fur -(CH 2 ) n -Y steht (worin n fur eine 
ganze Zahl von 

0 bis 3 steht. beide inbegriffen und Y fur OR 9 steht. worin R 9 fur 

O 

-C-CH 3 



steht). 

(L) Reduktion einer Verbindung der Formel II, worin R 8 fur -(CH^-Y steht. worin n fur 0 bis 3 steht, beide inbe- 
griffen und Y fur OR 9 steht, worin R 9 fur 
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O 
I 

-C-C,-C 4 Alkyl 



steht. unter Bildung einer Veroindung der Formel II, worin R 8 fur -<CH 2 ) n -Y steht. worin n fur 0 bis 3 steht, beide 
inbegriffen, und Y fur OR 9 steht. worin R 9 ihr Wasserstoff steht. 

(M) Umsetzung einer Verbindung der Formel II, worin R 8 fflr -(CH^Y steht. worin n fur 0 bis 3 steht. be.de 
nbegriffen, und Y fOr -OR 9 steht. worin R 9 ihr Wasserstoff steht. mit einem Tosylhalogenid unter Bildung einer 
Verting der Formel II. worin R 8 fur -(CH^-Y steht, worin n for 0 bis 3 steht. beide .nbegriffen, und Y fur 
OR 9 steht. worin R 9 fur Tosyl steht, . . 

(N) Umsetzung einer Verbindung der Formel II. worin R 8 fur -(CH 2 )„-Y steht, worm n ^» » 
nbegriffen. und Y fur -OR 9 steht. worin R 9 fur Tosyl steht. mit einem Amrn der Formel HNR R (wo m R 
und R 12 wie oben in einem der Anspruche 1 bis 3 definiert sind) unter Bildung e.ner Verb.ndung der Formel II. 
worin R 8 fur -(CH^-Y steht, worin n fflr 0 bis 3 steht. beide inbegriffen. und I Y fur -NR R steht 
(O) Behand.ung eTnV Verbindung der Forme. II. worin R 8 fur -(CH 2 ) n -Y stem, worm n fur 0 b,s3 steht beide 
inbegriffen und Y fQr Cyano steht mit Tri-n-butylzinnazid unter Bildung einer Verbindung der Formel II. worm 
R 8 for -(CH 2 ) n -Y steht, worin n fur 0 bis 3 steht, beide inbegriffen, und Y fur Tetrazolyl steht, 
(P) Umsetzung einer Verbindung der Formel 



if- 



R 2 

mit einer Verbindung der Formel 

•OH 



S-C-NHNR^R^ 

II 
S 



worin R 1 , R 2 , R 3 , R 11 und R 12 wie in einem der Anspruche 1 bis 3 definiert sind unter Bildung einer Verbindung 
der Formel 




1 bis 3 definiert sind, 
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(Q) Erhitzen einer Verbindung der Formel II, worin R 8 fur -(CH^Y steht und Y fur -NR 11 R 12 steht (wobei kei- 
nes von R 11 oder R 12 fur Wasserstoff steht) in einem Ethanol / Wasser Gemisch in Gegenwart eines Kataly- 
sators unter Bildung einer Verbindung der Formel II, worin R 8 fur -(CH^-Y steht und Y fur -NR 11 R 12 steht 
(worin eines von R 11 oder R 12 ihr Wasserstoff und das andere nicht ihr Wasserstoff steht), 
(R) Umsetzung einer Verbindung der Formel II, worin R 6 und R 7 beide fur Wasserstoff stehen, mit Trifluores- 
sigsaureanhydrid unter Bildung einer Verbindung der Formel II, worin eines von R 6 und R 7 fur Wasserstoff 
steht und das andere fur -OH steht, 

(S) Salzbildung einer Verbindung der Formel II durch Umsetzung der nicht-Salzform der Verbindung mit ent- 
weder einer starken Sdure oder einer starken Base. 

Verfahren zur selektiven Isolierung einer im wesentlichen reinen Enantiomerform eines der Enantiomere eines 
^razemischen Gemisches einer Verbindung der Formel 




worin 

R 1 und R 2 jeweils unabhfingig fur Wasserstoff, C r C 6 Alkyl, C r C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl, 

O 
II 

C r C 4 Alkyl-0-C-(Ci-C 4 Alkyl) oder - ( CH 2 ) n "S 




steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
R 3 fur Wasserstoff oder C r C 6 Alkyl steht, 

R 6 und R 7 jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, oder wenn eines von R 6 

und R 7 fur Wasserstoff steht, das andere fOr -OH oder -SCH 3 steht, 
Q fur -CH 2 -, -O- Oder NR 8 steht, worin R 8 fur Wasserstoff. C r C 6 Alkyl, C 2 -C 6 Alkenyl, C 3 -C 8 Cycloal- 

ky!» -S0 2 CH 3 oder -(CH 2 ) n -Y steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 

und 



steht fur Cyano, OR 9 , 



O 
II 

-CR 10 , 



Tetrazolyl, -NR 11 R 12 -SH, 'S(C A C 4 Alkyl) oder 

-0-C 1 -C 4 Alkyl 



worin 

R 9 fOr Wasserstoff, C r C 4 Alkyl oder 
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O 

II 

-C-CrC, AJkyl 



10 



15 



R 10 

R 11 und R 12 



steht, 

fur C r C 4 Alkyl, C r C 4 Alkoxy oder -NH 2 steht, 

jeweils unabhangig voneinander stehen fur Wasserstoff, C r C 6 Alkyl, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl, 
-(CH 2 ) q OH, -(CH 2 ) q -N(C r C 4 Alkyl) 2 . -(CH 2 ) q -S(C r C 4 Alkyl) oder 



20 



25 



30 



R 11 und R 12 



worin n wie oben def iniert ist und q fur eine ganze Zahl von 1 bis 6 steht, beide inbegriffen, oder 
zusammengenommen einen Morpholinyl-, Plperidinyl-, Piperazinyl- oder N-Methylpiperazinylring 
bilden, 

gekennzeichnet durch 



a) Umsetzung der razemischen SuKidverbindung mit einem Reagenz, das durch die Kombina- 
tlon eines Tartratliganden, eines Titanalkoxids, eines Hydroperoxids und wahlweise Wasser 
hergestellt wurde, bis im wesentlichen das gesamte unerwunschte Enantiomer des Sulf idsub- 
strats in dessen SuHbxidanalogon umgewandelt wurde, und 

b) Abtrennung des nicht abreagierten Teils des Sulf idausgangsmaterials, das im wesentlichen 
aus reinem gewunschtem Enantiomer besteht, aus dem Reaktionsgemisch. 



8. Verwendung einer Verbindung der Formel 



35 



40 




worm 



45 R 1 und R 2 jeweils unabhangig stehen fur Wasserstoff, C A -C 6 Alkyl, -C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyi, 



50 



O 

C r C 4 Alkyl-0-C-(C r C 4 Alkyl) oder -(CH 2 ) n «S- ^ 



55 



R 3 

R 4 und R 5 
R 6 und R 7 



worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
fur Wasserstoff oder C r C 6 Alkyl steht, 

jeweils fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden, 

jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, oder wenn eines von R 6 

und R 7 fur Wasserstoff steht, das andere fur -OH oder -SCH 3 steht, 

fur 
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(0)„, 

I! 



steht, worin in fur O t 1 oder 2 steht und 

fur -CH 2 - f -O- Oder NR 8 steht, worin R 8 fur Wasserstoff, C r C 6 Alkyl , C 2 -C 6 Alkenyf, C 3 -C 8 Cyclo- 
alkyl, -S0 2 CH 3 oder -{CH 2 ) n -Y steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegrif- 
fen, und 

Y steht fur Cyano, OR 9 . 

O 
II 

-CR 10 , 



Tetrazolyl, -NR 11 R 12 , -SH, -S(C r C 4 Alkyl) oder 




0-C r C 4 Alkyl 



worin 

R 9 fur Wasserstoff, -C 4 Alkyl oder 

O 

II 

-C-C r C Alkyl 

steht, 

R 10 fur C r C 4 Alkyl, C r C 4 Alkoxy oder -NH 2 steht, 

R 11 und R 12 jeweils unabhangig voneinander stehen fur Wasserstoff, C r C 6 Alkyl, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl, 
-(CH 2 ) q OH, -(CH 2 ) q -N(C r C 4 Alkyl) 2l -(CH^q-SfCi -C 4 Alkyl) oder 



worin n wie oben definiert ist und q fur eine ganze Zahl von 1 bis 6 steht, beide inbegrrffen, oder 
R 11 und R 12 zusammengenommen einen Morpholinyl-. Piperidinyl-, Piperazinyl- oder N-Methylpiperazinylring 
bilden, 

oder eines pharmazeutisch annehmbaren Salzes hiervon zur Herstellung eines Arzneimrttels 
gegen entzundliche Darmerkrankung. 

9. Verwendung einer Verbindung nach Anspruch 8. worin 

R 1 und R 2 jeweils unabhangig stehen fur Wasserstoff, C r C 6 Alkyl, C r C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl 
oder 
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-(CH 2 ) n -S 



worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
R 3 fur Wasserstoff oder C 1 -C 6 AlkyI steht, 

R 4 und R 5 jeweils fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden, 
R 6 und R 7 jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, Oder wenn eines von R 6 
'•W und R 7 fur Wasserstoff steht, das andere fur -OH oder -SCH 3 steht, 

X fur 

(0) ra 
II 

-s- 




steht, worin m fur 0, 1 oder 2 steht und 
Q fur -CH 2 -, -O- oder NR 8 steht, worin R 8 fur Wasserstoff, C r C 6 AlkyI, C 3 -C 8 Cycloalkyl, -S0 2 CH 3 

oder -(CH2) n -Y steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, und 
Y steht fur Cyano, OR 9 , 

O 
II 

-CR 10 , 



Tetrazolyl. -NR 11 R 12 , oder 




C r C 4 AlkyI 



R 9 



worm 

fur Wasserstoff, C r C 4 AlkyI oder 



O 
II 

-C-CrQ AlkyI 



steht, 

R 10 fur C r C 4 AlkyI, C r C 4 Alkoxy oder -NH 2 steht, 

R 1 1 und R 12 jeweils unabhangig voneinander stehen for Wasserstoff, C r C 6 AlkyI, -(CH 2 ) q OH, -(CH 2 ) q -N(C r C 4 
Alkyl) 2 , -(CH 2 ) q -S(C r C 4 AlkyI) oder 




worin n wie oben def iniert ist und q fur eine ganze Zahl von 1 bis 6 steht, beide inbegriffen, oder 
R 11 und R 12 zusammengenommen einen Morpholinyl-, Piperidinyh Piperazinyl- oder N-Methylpiperazinylring 



68 



EP 0 434 394 B1 

bilden, 

Oder eines pharmazeutisch annehmbaren Salzes hiervon zur Herstellung eines Arzneimittels 
gegen entzundliche Darmerkrankung. 

s 10. Verwendung von 5-[[3,5-Bis(1 ,1<iimethylethylM-hydroxyphenyl]methyQ^^ zur Herstellung eines Arz- 

neimittels gegen entzundliche Darmerkrankung. 

Patentanspruche fur folgende Vertragsstaaten : ES, GR 

io 1. Verfahren zur Herstellung einer Verbindung der Formel (II) 



15 



20 



25 



30 



worin 
R 1 




fur C 2 -C 6 Alkenyl, C2-C 6 Alkinyl oder 
-<CH 2 ) 



(II) 



R 2 



steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
> T ur Wasserstoff, C r C 6 Alkyl, C r C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 AlkinJ 



35 



40 



45 



C r C 4 Alkyl-0-C-(C r C 4 Alkyl) oder - ( CH 2 



steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
R 3 fur Wasserstoff oder -C 6 Alkyl steht, 

R 4 und R 5 jeweils fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden, 

R 6 und R 7 jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, oder wenn eines von R 6 

und R 7 fur Wasserstoff steht, das andere fur -OH oder -SCH 3 steht, 
X fur 



50 



(0)„ 
J 

-s- 



55 



steht, worin m fur 0, 1 oder 2 steht und 

fur -CH 2 - ( -O- oder NR 8 steht. worin R 8 fur Wasserstoff. C r C 6 Alkyl, C 2 -C 6 Alkenyl, C3-C 8 Cycloal- 
kyl. -S0 2 CH 3 oder -(CH^p-Y steht, worin n fur eine ganze Zahl von 0 bis 3 steht. beide inbegriffen, 
und 

steht fur Cyano, OR 9 
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o 

I 

-CR'°, 



Tetrazolyl, -NR 11 R 12 , -SH. -S(C r C 4 Alkyl) Oder 




-C t <J 4 Alkyl 



worm 

fur Wasserstoff, C r C 4 Alkyl oder 



-C-C r C 4 Alkyl 



steht, 

R 10 fur C r C 4 Alkyl, C r C 4 Alkoxy oder -NH 2 , steht, 

R 11 und R 12 jeweils unabhangig voneinander stehen fur Wasserstoff. C r C 6 Alkyl, C2-C 6 Alkenyl, C 2 -C 6 Alkinyi, 
-(CH 2 ) q OH, -(CH 2 ) q -N(C r C 4 Alkyl) 2 , -(CH 2 ) q -S(C r C 4 Alkyl) oder 



worin n wie oben definiert ist und q fur eine ganze Zahl von 1 bis 6 steht, beide inbegrrffen, Oder 
R 11 und R 12 zusammengenommen einen Morpholinyl-, Piperidinyl-, Piperazinyl- Oder N-Methylptperazinylring 
bilden, 

oder eines pharmazeutisch annehmbaren Salzes hiervon, gekennzeichnet durch 
(A) Umsetzung einer Verbindung der Formel 



mit einer Verbindung der Formel 
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worin R 1 , R 2 , R 3 und X wie oben definiert sind, Q fur -CH 2 - Oder NR 8 steht (worin R 8 wie oben 
definiert ist) und R 6 und R 7 zusammengenommen fur =S stehen, unter Bildung einer Verbin- 
dung der Formel 



(B) Reduktion einer Verbindung der Formel II, worin R 6 und R 7 zusammengenommen fur =S 
stehen unter Bildung einer Verbindung der Formel II, worin R 6 und R 7 fur Wasserstoff stehen, 

(C) Reduktion einer Verbindung der Formel II, worin R 4 und R 5 zusammengenommen unter 
Bildung einer Verbindung der Formel II eine Bindung bilden, worin R 4 und R 5 fur Wasserstoff 
stehen, 

(D) Reduktion einer Verbindung der Formel II, worin R 4 und R 5 zusammengenommen eine Bin- 
dung bilden und R 6 und R 7 zusammengenommen fur =S stehen, unter Bildung einer Verbin- 
dung der Formel II, worin R 4 R 5 , R 6 und R 7 alle fur Wasserstoff stehen, 

(E) Alkylierung einer Verbindung der Formel II, worin R 8 fur Wasserstoff steht unter Bildung 
einer Verbindung der Formel II, worin R 8 fur (VC 6 Afkyl, C 2 -C 6 Alkenyl, C3-C8 Cycloalkyl Oder 
-(CH 2 ) n -Y steht (worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, und Y fur 
Cyano. OR 9 , -SH, -S(C r C 4 AlkyI), -NR 11 R 12 oder 



steht. worin R 9 . R 11 und R 12 wie oben definiert sind) 

(F) Acylierung einer Verbindung der Formel II, worin R 8 fur Wasserstoff steht, unter Bildung 
einer Verbindung der Formel II, worin R 8 fur -(CH 2 ) n -Y steht worin n fur eine ganze Zahl von 0 
bis 3 steht, beide inbegriffen, und Y fOr 




worin R 1 , R 2 , R 3 , R 6 , R 7 X und Q wie oben definiert sind, 
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O 



steht, worin R 10 wie oben definiert ist, 



(G) Oxidation einer Verbindung der Formel II, worin X fur 



(0)„ 
1 

-S- 



steht, worin m fur 0 steht, unter Bildung einer Verbindung der Formel II, worin X 



(0) m 
II 

-S- 



steht und m fur 1 steht, 

(H) Oxidation einer Verbindung der Formel II, worin X fur 



(0) ffl 
i 

-S- 



steht, worin m fur 0 steht, unter Bildung einer Verbindung der Formel II, worin X fur 



(0) m 
II 

-S-: 



steht und m fur 2 steht, 

(I) Oxidation einer Verbindung der Formel II, worin X fur 



(O), 
II 

-S- 



steht. worin m fur 1 stent, unter Bildung einer Verbindung der Formel II, worin X 

(0) ra 
II 

-S- 



steht und m fur 2 steht, 



(J) Umsetzung einer Verbindung der Formel 
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HO 




SH 



^COjH 



mit 



i) Ameisensaure unter Bildung einer Verbindung der Formel II, worin Q fur O steht, R 4 und 
R 5 zusammengenommen eine Bindung bilden und R 6 und R 7 fur Wasserstoff stehen, oder 

ii) Schwefelkohlenstoff unter Bildung einer Verbindung der Formel II, worin Q fur O steht, 
R 3 und R 4 zusammengenommen eine Bindung bilden und R 6 und R 7 zusammengenom- 
men fur =S stehen, 

(K) Umsetzung einer Verbindung der Formel 



worin R 1 , R 2 , R 3 und X wie in oben definiert stnd, 

R 6 und R 7 zusammengenommen fur =S stehen und R 8 fur -(CH 2 ) n -Y steht (worin n fur eine 
ganze Zahl von 0 bis 3 steht, beide inbegriffen, und Y fur OR 9 steht, worin R 9 fur 
Wasserstoff steht) unter Bildung einer Verbindung der Formel 



HO 




mit einer Verbindung der 



Formel 
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R2 



worin R 1 , R 2 , R 3 , R 6 , R 7 und X wie oben definiert sind und R 8 fur -(CH 2 ) n -Y steht 
(worin n fur eine ganze Zahi von 

0 bis 3 steht, beide inbegriffen und Y fur OR 9 steht, worin R 9 fur 

O 
II 

-C-CH 3 



steht), 

(L) Reduktion einer Verbindung der Formel II, worin R 8 far -(CH^n-Y steht, worin n fur 0 bis 3 
steht, beide inbegriffen und Y fur OR 9 steht, worin R 9 fur 

O 
II 

-C-C r C< Alkyl 

steht, unter Bildung einer Verbindung der Formel II, worin R 8 fur -(CH 2 ) n -Y steht. worin n fur 0 
bis 3 steht, beide inbegriffen, und Y fur OR 9 steht, worin R 9 fur Wasserstoff steht, 

(M) Umsetzung einer Verbindung der Formel II, worin R 8 fur -(CH 2 ) n -Y steht, worin n fur 0 bis 
3 steht, beide inbegriffen, und Y fur -OR 9 steht, worin R 9 fur Wasserstoff steht, mit einem Tosyl- 
halogenid unter Bildung einer Verbindung der Formel II, worin R 8 ihr -(CH 2 ) n -Y steht, worin n 
fur 0 bis 3 steht, beide inbegriffen, und Y fur OR 9 steht, worin R 9 fur Tosyl steht, 

(N) Umsetzung einer Verbindung der Formel II, worin R 8 fur -(CH^-Y steht, worin n fur 0 bis 
3 steht, beide inbegriffen, und Y fur -OR 9 steht, worin R 9 fur Tosyl steht, mit einem Amin der 
Formel HNR 11 R 12 (worin R 11 und R 12 wie oben definiert sind) unter Bildung einer Verbindung 
der Formel II, worin R 8 fur -(CH^-Y steht, worin n fur 0 bis 3 steht, beide inbegriffen, und Y fur 
-NR 11 R 12 steht, 

(O) Behandlung einer Verbindung der Formel II, worin R 8 fur -(CH 2 ) n -Y steht, worin n fur 0 bis 
3 steht, beide inbegriffen, und Y fur Cyano steht mit Tri-n-butytzinnazid unter Bildung einer Ver- 
bindung der Formel II, worin R 8 fur -(CH 2 ) n -Y steht, worin n fur 0 bis 3 steht, beide inbegriffen, 
und Y fur Tetrazolyl steht, 

(P) Umsetzung einer Verbindung der Formel 
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R' 



mit einer Verbindung der Formel 



OH 



S-C-NHNR'W* 
II 
S 



worin R 1 , R 2 , R 3 , R 11 und R 12 wie oben definiert sind unter Bildung einer Verbindung der For- 
mel 




worin R 6 und R 7 zusammengenommen fur =S stehen und R 1 , R 2 , R 3 R 11 und R 12 wie oben 
definiert sind, 

(Q) Ertiitzen einer Verbindung der Forme! II, worin R 8 fur -(CH£ n -Y steht und Y fur -NR 11 R 12 
stent (wobei keines von R 11 Oder R 12 ihr Wasserstoff steht) in einem Ethanol / Wasser 
Gemisch in Gegenwart eines Katalysators unter Bildung einer Verbindung der Formel II, worin 
R 8 fur -(CH2) n -Y steht und Y fur -NR 1 1 R 12 steht (worin eines von R 1 1 oder R 12 fur Wasserstoff 
und das andere nicht fur Wasserstoff steht), 

(R) Umsetzung einer Verbindung der Formel II, worin R 6 und R 7 beide fur Wasserstoff stehen, 
mit Trifluoressigsaureanhydrid unter Bildung einer Verbindung der Formel II, worin eines von 
R 6 und R 7 ihr Wasserstoff steht und das andere fur -OH steht, 

(S) Salzbildung einer Verbindung der Formel II durch Umsetzung der nicht-Salzform der Ver- 
bindung mit entweder einer starken Saure Oder einer starken Base. 

Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (II). worin 

R 1 fur C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl oder 
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-<CH 2 ) 



steht, worin n far eine ganze Zahl von 0 bis 3 stent, beide inbegriffen, 

fur Wasserstoff, C r C 6 Alkyl, C r C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl, Oder 



-(CH 2 ) 



steht, worin n fur eine ganze Zahl von 0 bis 3 stent, beide inbegriffen, 
fur Wasserstoff oder -C 6 Alkyl steht. 

jeweils fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden. g 
jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, oder wenn eines von R 
und R 7 fur Wasserstoff steht, das andere fur -OH oder -SCH 3 steht, 

fur ft. 

(0) m 
I 

:-S- 

steht, worin m fur 0, 1 Oder 2 steht und 

fur -CH 2 -. -O- oder NR 8 steht, worin R 8 fur Wasserstoff, C r C 6 Alkyl. C 3 -C 8 Cycloalkyl, -S0 2 CH 3 
Oder -(CH^n-Y stent, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, und 
steht fur Cyano, OR 9 , 

O 

1 

-CR 10 , 



Tetrazolyl, -NR 11 R 12 oder 



-C l -C 4 Alkyl 




worm 

fur Wasserstoff. C r C 4 Alkyl oder 



O 

I 

-C-CrC< Alkyl 



steht, 

fur C r C 4 Alkyl, -C 4 Alkoxy oder -NH 2 , steht, 

jeweils unabhangig voneinander stehen fur Wasserstoff, C r C 6 Alkyl, -(CH 2 ) q OH, -(CH 2 ) q -N(C r C 4 
Alkyl) 2 , -(CH 2 ) q -S(C r C 4 Alkyl) oder 
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worin n wie oben def iniert ist und q fQr eine ganze Zahl von 1 bis 6 steht, beide inbegriffen, oder 
R 11 und R 12 zusammengenommen einen Morpholinyl-, Piperidinyl-, Piperazinyl- oder N-Methylpiperazinylring 
bilden, 

< Oder eines pharmazeutisch annehmbaren Salzes hiervon. 

3. Verfahren nach Anspruch 2 zur Herstellung einer Verbindung der Formel II, worin R 1 fur C 2 -C 6 Alkenyl steht, R 2 fOr 
C 2 -C 6 Alkenyl oder C r C 6 Alkyl steht, R 3 fur Wasserstoff steht, R 4 und R 5 fur Wasserstoff stehen oder zusammen- 
genommen eine Bindung bilden, R 6 und R 7 jeweils fur Wasserstoff stehen oder zusammengenommen fur =S ste- 
hen, 

X fur 

(0) m 
II 

-S- 

steht, worin m fur 0 steht und Q fQr -O- Oder NR 8 steht, worin R 8 wie in Anspruch 2 def iniert ist und pharma- 
zeutisch annehmbarer Salze hiervon. 

4. Verfahren nach Anspruch 3 zur Herstellung von 5-[[3,5-Di-2-propeny!-4-hydroxyphenyi] methyl] -4-thiazolidinon und 
pharmazeutisch annehmbarer Salze hiervon. 

5. Verfahren zur selektiven Isolierung einer im wesentiichen reinen Enantiomerform eines der Enantiomere eines 
razemischen GemiscNies einer Verbindung der Formel « 



R 



R 3 ° 

HO^f^ R« 
R* 



worin 

R 1 und R 2 jeweils unabhangig fur Wasserstoff C r C 6 Alkyl, C-,-C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl. 

O 

C.-C, Alkyl-O-CHQ-C, Alkyl) oder -(CH 2 ) n -S- ^ ^ stehen. 



worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
R 3 fur Wasserstoff oder d -C 6 Alkyl steht, 

R 6 und R 7 jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, oder wenn eines von R* 
und R 7 fOr Wasserstoff steht, das andere fur -OH oder -SCH 3 steht, 
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fur -CH 2 -, -O- Oder NR 8 steht, worin R 8 fur Wasserstoff, C r C 6 Alkyl, C 2 -C 6 Alkenyl, C 3 -C 8 Cycloal- 
kyl, -S0 2 CH 3 Oder -(CH 2 ) n -Y steht, worin n fur eine ganze Zahl von 0 bis 3 steht, beide inbegriffen, 
und 

steht fur Cyano, OR 9 , 



-CR 



Tetrazolyl, -NR 11 R 12 , -SH, -S(C r C 4 Alkyl) Oder 




0-Cx-C 4 A | k yi 



R 9 



worm 

fur Wasserstoff, C r C 4 Alkyl oder 



O 
1 

-C-CVC, Alkyl 



steht, 

R 10 fur C r C 4 Alkyl, C r C 4 Alkoxy oder -NH 2 steht, 

R 11 und R 12 jeweils unabhangig voneinander stehen fur Wasserstoff, C r C 6 Alkyl, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl, 
-(CH^qOH, -(CH 2 ) q -N(C r C 4 Alkyl)2. -(CH 2 ) q -S(C r C 4 Alkyl) oder 



worin n wie oben definiert ist und q fur eine ganze Zahl von 1 bis 6 steht, beide inbegriffen, oder 
R 11 und R 12 zusammengenommen einen Morpholinyl-, Piperidinyl-, Piperazinyl- oder N-Methylpiperazinylring 
bilden, 

gekennzeichnet durch 

a) Umsetzung der razemischen Sulf idverbindung mit einem Reagenz, das durch die Kombina- 
tion eines Tartratliganden, eines Titanalkoxids, eines Hydroperoxids und wahlweise Wasser 
hergestellt wurde, bis im wesentlichen das gesamte unerwunschte Enantiomer des Sulf idsub- 
strats in dessen SuHbxidanalogon umgewandelt wurde, und 

b) Abtrennung des nicht abreagierten Teils des Sulf idausgangsmaterials, das im wesentlichen 
aus reinem gewunschtem Enantiomer besteht, aus dem Reaktionsgemisch. 

Verfahren nach Anspruch 5, das als Ausgangsmaterial eine razemische Sulf idverbindung verwendet, worin R 1 und 
R 2 jeweils fur C^Cg Alkyl, C 2 -C 6 Alkenyl, C r C 6 Alkoxy oder 



stehen, 
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R 3 , R 6 und R 7 fur Wasserstoff stehen und Q fur NR 8 steht, worin R 8 fur Wasserstoff, C r C 6 Alkyl oder -(CH^- 
. Y steht, worin n fur 0 steht und Y fur NR 1 1 R 12 steht (wobei R 1 1 und R 12 jeweils unabhSngig fur 
Wasserstoff Oder -C 6 Alkyl stehen). 

7. Verfahren nach Anspruch 5 Oder 6, das "n(0-isopropyl) 4 als Trtanoxid verwendet. 

8. Verfahren nach einem der Anspruche 5 bis 7, das Diisopropyltartrat als Tartratligand verwendet. 

9. Verfahren nach einem der Anspruche 5 bis 8, das t-Butylhydroperoxid als Hydroperoxid verwendet. 

It). - Verfahren zur Herstellung einer pharmazeutischen Formulierung, gekennzeichnet durch Mischen einer Verbindung 
' ^- derFormel 




worin 
R 1 



fur C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl oder 
-<CH 2 ) 



-~0 



R 2 



stent, worin n fur eine ganze Zahl von 0 bi&3 stent, beide inbegriffen, 
fur Wasserstoff , C r C 6 Alkyl, C r C 6 Alkoxy, C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl, 



C r O Alky!.OC-(C r C 4 Alkyl) oder - (CH 2 ) n ~S — ^ ^ 



R 3 

R 4 und R 5 
R 6 und R 7 



stent, worin n fur eine ganze Zahl von 0 bis 3 stent, beide inbegriffen, 
fur Wasserstoff oder -C 6 Alkyl steht. 

jeweils fur Wasserstoff stehen oder zusammengenommen eine Bindung bilden, 

jeweils fur Wasserstoff stehen oder zusammengenommen fur =S stehen, oder wenn eines von R 6 

und R 7 fur Wasserstoff steht, das andere fur -OH oder -SCH 3 steht, 

fur 



(0)„ 
II 

-S- 



steht. worin m fur 0. 1 oder 2 steht und 

fur -CH 2 -. O- oder NR 8 stellt, worin R 8 fur Wasserstoff, C r C 6 Alkyl. QrCg Alkenyl, C3-C 8 Cycloal- 
kyl, -S0 2 CH3 oder -(CH 2 ) n -Y steht, worin n fur eine ganze Zahl von 0 bis 3 stent, beide inbegriffen, 
und 

steht fur Cyano. OR 9 . 
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O 



Tetrazolyl, -NR 11 R 12 , -SH, -S(C r C 4 Alkyl) Oder 



R 9 




•C,-C 4 ^ 



worm 

fur Wasserstoff, C r C 4 Alkyl Oder 



O 
II 

-C-C r Ci Alkyl 



steht, 



R 10 fur C r C 4 Alkyl, C r C 4 Alkoxy Oder -NH 2 steht. aii*s a 

R 1 1 und R 12 jeweils unabhangig voneinander stehen fur Wasserstoff. -C 6 Alkyl. C 2 -C 6 Alkenyl, C 2 -C 6 Alkinyl. 
-(CH 2 ) q OH. -(CH 2 ) q -N(C r C 4 Alkyl) 2 . -(CH^-S^ -C 4 Alkyl) Oder 



worin n wie oben definiert ist und q fur eine ganze Zahl von 1 bis 6 steht. beide inbegriffen, Oder 
R 11 und R 12 zusammengenommen einen Morpholinyl-, Piperldinyl-, Piperazinyl- oder N-Methylpiperazinylnng 
bilden, 

oder eines pharmazeutisch annehmbaren Salzes hiervon, mit einem oder mehreren pnarmazeu- 
tisch annehmbaren Tragern, Verdunnungsmitteln oder Hilfsstoffen hierfur. 

Revendications 

Revendicattons pour les Etats contractants suivants : AT, BE, CH, DK, FR, GB, IT, LI, LU, NL, SE 

1. Compose de for mule (II) 




(id 



dans laquelle: 
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R 1 repr6sente un groupe alc6nyle en C 2 -C 6 , un groupe alcynyle en C 2 -C 6 ou un groupe 



-(CH 2 ) 



ou n repr6sente un entier de 0 k 3, ces deux entiers 6tant inclus; 

10 

• R 2 repr^sente un atome d'hydrogdne, un groupe alkyle en -C 6 , un groupe alcoxy en C 1 -C 6 , un groupe 

alc6nyle en C 2 -C6. un groupe alcynyle en C 2 -C 6 , un groupe 



o 
II 

alkyl(en C-i-C^-O-C-alkyie en Ci-C 4 , 
ou encore un groupe ; ? 
"(CH 2 ), 



OU 

n repr6sente un entier de 0 k 3, ces deux entiers 6tant inclus; 

R 3 repr^sentcvun atome d'hydrog^ne ou un groupe alkyle en C r C 6 ; 

35 r ^ R 4 et R 5 repr6sentent chacun un atome d'hydrog^ne ou, lorsqu'ils sont pris ensemble, torment une liaison; 

R 6 et R 7 represented chacun un atome d'hydrog6ne ou, lorsqu'ils sont pris ensemble, represented un groupe 
=S, ou encore lorsqu'un des radicaux R 6 et R 7 repr£sente un atome d'hydrog^ne, I'autre repr6sente 
un groupe -OH ou un groupe -SCH 3 ; 



repr£sente un groupe 



(0) m 
II 

-S- 



50 ou m reprSsente 0, 1 ou 2; et 

Q repr£sente un groupe -CH 2 -, un groupe -O- ou un groupe NR 8 ou R 8 repr6sente un atome d'hydro- 

gdne, un groupe alkyle en C r C 6 , un groupe alc6nyle en C^-Cg, un groupe cycloalkyle en C 3 -C 8 , un 
groupe -S0 2 CH 3 ou encore un groupe -(CH 2 ) n -Y ou n repr6sente un entier de 0 £ 3, ces deux entiers 
55 etant inclus, et Y repr6sente un groupe cyano, un groupe OR 9 , un groupe 
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*Utl> 



-CR10, 

un groupe tetrazolyle, un groupe -NR 11 R 12 . un groupe -SH, un groupe -S(alky!e en C r C 4 ) ou un 
groupe 




-O-alkyle en C-1-C4 



ou R 9 represente un atome d'hydrogene, un groupe alkyle en C r C 4 ou un groupe 

O 

II 

-C-alkyle en C1-C4; 

Ri° represente un groupe alkyle en C,-C 4 , un groupe alcoxy en C r C 4 ou un groupe -NH 2 ; R" et R 12 
reprssentent chacun. inS 6 pendamment Pun de .'autre, un atome ^Mrog^ne un groupe a^e en C r 
Cs un groupe alcenyle en C 2 -C 6 . un groupe alcynyle en C 2 -C 6 un groupe -(CH 2 ) q OH un groupe 
(CH^-Ntalkyle en C n -C 4 ) 2 . un groupe -(CH 2 ) q -S-(alkyle en 0,-0.) ou encore un groupe 



(CHa), 



ol. n est tel aue def ini ci-dessus et q represente un entier de 1 a 6. ces deux entiers etant inclus; ou 

"en * e prfs ensemble ferment un noyau morpholinyte. un noyau P«P*^ 

razinyle ou un noyau N-m«hylpiperazinyle; ou un de ses sels pharmaceut.quement acceptable* 

Compos6 selon la revendication 1 dans lequel 

R 1 repr6sente un groupe alcenyle en C 2 -C 6 . un groupe alcynyle en C 2 -C 6 ou un groupe 



-<CH 2 ) 



ou n represente un entier de 0 a 3, ces deux entiers £tant inclus; 

represente un atome d'hydrogene, un groupe alkyle en C r C 6 , un groupe alcoxy en C r C 6 . un groupe 
alcenyle en C 2 -C 6 , un groupe alcynyle en C 2 -C 6 ou un groupe 
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5 



-<CH 2 ) n -S, 




w n 

R 4 et R 5 

15 

R 6 et R 7 

20 X 

25 

30 

Q 



represente un entier de 0 & 3, ces deux entiers etant incius, 
represente un atome d'hydrogene ou un groupe alkyfe en C r C 6 ; 

represented chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, forment une liaison; 

represented chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, represented un groupe 
=S. ou encore lorsqu'un des radicaux R 6 et R 7 represente un atome d'hydrogene, I'autre represente 
un groupe -OH ou un groupe -SCH 3 ; 

represente un groupe 



ou m represente 0, 1 ou 2; et 

represente un groupe -CH 2 -, un groupe -O- ou un groupe NR 8 ou R 8 represente un atome d'hydro- 
gene, un groupe alkyle en C r C 6 , un groupe cyctoalkyte en C 3 -C 8 , un groupe -S0 2 CH 3 ou encore un 
groupe -(CH£ n -Y ou n represente u^ entier de 0 & 3, ces deux entiers etant incius, et Y represente un 
groupe cyano, un groupe OR 9 , un groupe 



35 



o 



40 



II 

-CR10, 



un groupe tetrazolyle, un groupe -NR 11 R 12 



ou un groupe 



45 




50 



ou R 9 represente un atome d'hydrogene, un groupe alkyle en CyC A ou un groupe 



O 



55 
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R 10 repn§sente un groupe alkyle ® n C r C 4 , un groupe alcoxy en C 1 -C 4 ou un groupe -NH 2 ; R et R 
represented chacun, independamment I'un de I'autre, un atome d'hydrog£ne, un groupe alkyle en C r 
C 6l un groupe -(CH 2 ) q OH un groupe -(CH 2 ) q -N(alkyle en C r C 4 ) 2 , un groupe -(CH 2 ) q -S-(alkyle en C r 
C 4 ) ou encore un groupe 



ou n est tel que d6f ini ci-dessus et q repr6sente un entier de 1 & 6, ces deux entiers 6tant inclus; ou 
toien R 11 et R 12 pris ensemble torment un noyau morpholinyle, un noyau piperidinyle, un noyau pipe- 
razinyle ou un noyau N-m6thylpip6razinyle; ou un de ses sels pharmaceutiquement acceptables. 

Compose selon la revendication 2, dans lequel R 1 represente un groupe alc6nyle en C 2 -C 6 , R 2 represente un 
groupe alc6nyle en C^-Cq ou un groupe alkyle en C r C 6 ; R 3 represente un atome d'hydrogSne; R 4 et R represen- 
tent un atome d'hydrogSne ou bien, lorsqu'ils sont pris ensemble, torment une liaison; R et R represented cha- 
cun un atome d'hydrogSne ou, lorsqu'ils sont pris ensemble, represented un groupe =S; X represente un groupe 

(0) m 
II 

-S- 



ou m represente 0; et Q represente un groupe -O-ou un groupe NR 8 ou R 8 est tel que defini a la revendication 2, 
ainsi que ses sels pharmaceutiquement acceptables. 

Composition pharmaceutique comprenant, comme ingredient actif, un compose selon I'une quelconque des reven- 
dications 1 & 3 ou encore un de ses sels pharmaceutiquement acceptables, en association avec un ou plusieurs 
diluants, excipients ou supports pharmaceutiquement acceptables pour I'ingr6dient actif. 

Compose selon I'une quelconque des revendications 1 a 3 a utiiiser dans le traitement defections inf lammatoires 
touchant le tube digestif. 

Procede pour preparer un compost de formule II selon I'une quelconque des revendications 1 k 3, qui comprend 
le faitde: 

(A) faire reagir un compose de formule 




R 2 



avec un compose de formule 
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dans lesquelles R 1 . R 2 , R 3 et X sont tels que d§finis dans Tune quelconque des revendications 1 & 3, Q repr6- 
sente un groupe -CH 2 - ou un groupe NR 8 (ou R 8 est tel que d6fini dans Tune quelconque des revendications 
1 k 3), et R 6 et R 7 pris ensemble repr6sentent un groupe =S t pour obtenir un compost de formule 



dans laquelle R 1 , R 2 , R 3 , R 6 , R 7 . X et Q sont tels qu*indiqu6s ci-dessus; 

(B) r6duire un compos6 de formule II dans laquelle R 6 et R 7 pris ensemble repr6sentent un groupe =S pour 
preparer un compost de formule II dans laquelle R 6 et R 7 repr£sentent un atome d'hydrogfcne; 

(C) r6duire un compost de formule II dans laquelle R 4 et R 5 pris ensemble fbrment une liaison pour preparer 
un compost de formule II dans laquelle R 4 et R 5 represented un at^me d'hydrog^ne; 

(D) r6duire un compos6 de formule II dans laquelle R 4 et R 5 pris ensemble forment une liaison, et R 6 et R 7 pris 
ensemble represented un groupe =S pour preparer un compose de formule II dans laquelle R 4 , R 5 , R 6 et R 7 
represented tous un atome dtrydrogene; 

(E) alkyler un compost de formule II dans laquelle R 8 repr6sente un atome d'hydrogene pour preparer un com- 
post de formule II dans laquelle R 8 repr6sente un groupe alkyle en C v C 6t un groupe alc6hyle en C 2 -C 6 , un 
groupe cycloalkyle en C3-C 8 ou un groupe -(CH 2 ) n -Y (ou n represente un entier de 0 & 3, ces deux entiers 
etant nous, et Y represente un groupe cyano, un groupe OR 9 , un groupe -SH, un groupe -S(alkyle en (VC4), 
un groupe -NR 11 R 12 ou encore un groupe 



(ou R 9 , R 11 et R 12 sont tels que definis dans i'une quelconque des revendications 1 k 3); 
(F) acyler un compost de formule II dans laquelle R 8 represente un atome d'hydrogene pour preparer un com- 
post de formule II dans laquelle R 8 represente un groupe -(CH 2 ) n -Y ou n represente un entier de 0 & 3, ces 
deux entiers etant nous, et Y represente un groupe 




R 7 




O-alkyle en C1-C4 
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O 
II 

-CR10, 

ou R 10 est tel que ctef ini dans Tune quelconque des revendi cations 1 a 3; 
(G) oxyder un compost de for mule II dans laquelle X repr6sente un groupe 

(O)m 
II 

-S-, 



ou m represente 0, pour preparer un compost de formule II dans laquelle X repr6sente un groupe 

(0) m 
II 

-S- 



et m represente 1 ; 

(H) oxyder un compose de formule II dans laquelle X represerrte un groupe 

(O)m 
II 

-S-, 

ou m represente 0, pour preparer un compose de formule II dans laquelle X represente un groupe 

(O)m 
II 

-S- 

et m represente 2; 

(I) oxyder un composS de formule II dans laquelle X represerrte un groupe 

(O)m 

II 

-S-, 



ou m represente 1 , pour preparer un compose de formule II dans laquelle X represerrte un groupe 
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(O)m 
II 



-S- 



et m repr6sente 2; 

(J) faire r6agir un compost de formule 



HO 




SH 



.CGsH 



R2 



avec 



i) de I'acide formique pour obtenir un compost de formule II dans laquelle Q repr6sente un groupe O, R 4 
et R 5 pris ensemble torment une liaison et R 6 et R 7 repr6sentent un atome d'hydrog£ne; ou 

ii) du disulfure de carbon e pour obtenir un compost de formule II dans laquelle Q rep resent e un groupe 
O, R 3 et R 4 pris ensemble torment une liaison et R 6 et R 7 pris ensemble repr6sentent un groupe =S; 

(K) faire r6agir un compos6 de formule 



dans lesquelles R 1 , R 2 , R 3 et X sont tels que d§finis dans Tune quelconque des revendications 1 k 3, R 6 et R 7 
pris ensemble repr6sentent un groupe =S et R 8 repr6sente un groupe -(CH^-V (ou n repr6sente un entier de 
0 & 3, ces deux entiers 6tant indus, et Y repr6sente un groupe OR 9 ou R 9 repr6sente un atome d'hydrogfcne) 
pour obtenir un compost de formule 



HO 




R 2 



avec un compose de formule 




87 



EP0434 394B1 




danslaquelle R 1 . R 2 . R 3 . R 6 . R 7 etXsonttelsqu1ndiqufeci<i e ssusetR 8 representeungr(wpe jCH 2 ) n -Y(ou 
n represente un entier de 0 a 3, ces deux entiers etant inclus, et Y represente un groupe OR ou R represente 
un groupe 



O 
II 

-C-CH 3 ); 



(L) reduire un compose de formule II dans laquelle R 8 represente un groupe -(CHsVY ou n represente un 
entier de 0 a 3, ces deux entiers etant inclus, et Y represente un groupe -OR 9 ou R represente un groupe 



-C-alkyle en C^-C^, 

pour preparer un compose de formule II dans laquelle R 8 represente un groupe -(CH^-Y oC in represente un 
entier de 0 a 3, ces deux entiers etant inclus. et Y represente un groupe OR 9 ou R 9 represente un atome 

KSSagir un compose de formule II dans laquelle R 8 represents un groupe (CH^ -Y ou n represente un 
entier de 0 » 3. ces deux entiers etant inclus. et Y represente un groupe -OR ou R 9 represents un atome 
d'hydrogene. avec un halogenure de tosyle pour preparer un compose de formule II dans 
sente un groupe -(CH^-Y ou n represente un entier de 0 a 3. ces deux entiers etant .nclus. et Y represente 
un groupe OR 9 ou R 9 represente un groupe tosyle; 

(N) faire reagir un compose de formule II dans laquelle R 8 represente un groupe -(CHJ n -Y ou , r , rep e sent un 
entier de 0 1 3. ces deux entiers etant inclus. et Y represente un groupe -OR 9 ou R 9 represente un groupe 
tosyle. avec une amine de formule HNR 11 R 12 (ou R 11 et R sont tels que definis dans rune quelconque des 
revendications 1 a 3). pour preparer un compose de formule II dans laquelle R 8 represente un JJ^ Wn- 
Y ou n represente un entier de 0 a 3. ces deux entiers etant nous, et Y represente un groupe -NR R . 
(O) trailer un compose de formule II dans laquelle R 8 represente un groupe -(CH 2 ) n -Y ou n represente un 
entier de 0 a 3. ces deux entiers etant inclus. et Y represente un groupe cyano, avec de I'az.de de tn-n-butyW- 
tain pour preparer un compose de formule 1 1 dans laquelle R 8 represente un groupe -(CH^-Y ou n represente 
un entier de 0 a 3. ces deux entiers etant inclus, et Y represente un groupe tetrazolyle; 
(P) faire r6agir un compose de formule 
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HO 




R2 



avec un compost de formule 




S-C-NHNR^R'* 



OH 



II 
S 



dans lesquelles R 1 , R 2 , R 3 , R 11 et R 12 sont tels que d6finis dans Tune quelconque des revendications 1^3, 
pour obtenir un compost de formule 



danslaquelle R 6 et R 7 pris ensemble represented un groupe =S et R 1 , R 2 . R 3 , R 11 et R 12 sont tels que d&finis 
dans Tune quelconque des revendications 1 & 3; 

(Q) chauffer un compose de formule II dans laquelle R 8 repr^sente un groupe -(CH 2 ) n -Y et Y reprSsente un 
groupe -NR 1 1 R 12 (aucun des radlcaux R 1 1 ou R 12 ne repr6sentant un atome d'hydrog^ne) dans un melange 
Gthanol/eau en presence d'un catalyseur pour preparer un compost de formule II dans laquelle R 8 repr6sente 
un groupe -{CH^) n -Y et Y repr6sente un groupe -NR 11 R 12 (ou un des radicaux R 11 ou R 12 repr6sente un 
atome d hydrog^ne et lautre ne represent e pas un atome d'hydrog&ie); 

(R) faire r^agir un compost de formule II dans laquelle R 6 et R 7 represented tous deux un atome d'hydrog£ne, 
avec de I'anhydride trif luorac£tique, pour preparer un compose de formule II dans laquelle un des radicaux R 6 
et R 7 repr£serrte un atome d'hydrog^ne et I'autre repr6sente un groupe -OH; 

(S) salifier un compost de formule II en faisant r6agir la forme non saline du compost, sort avec un acide fort, 
sort avec une base forte. 

7. Proced£ pour isoler de mantere selective, sous une forme 6narrtiom6re essentiellement pure, un des 6nantiom6res 
d'un melange rac6mique d'un compost de formule 



O 




R* 
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R2 



dans laquelle 

R 1 et R 2 represented chacun, independamment I'un de I'autre, un atome d'hydrogene, un groupe alkyle en C 1 - 
C 6l un groupe aicoxy en C r C 6 , un groupe alcenyle en C 2 -C 6 , un groupe aicynyle en C 2 -C 6 , un groupe 

O 
II 

alkyl(en C<i-C4)-0-C-alkyle en C1-C4 •> 



ou encore un groupe 



"(CH 2 ) 



ou n represente un entier de 0 & 3, ces deux entiers etant inclus; 
R 3 represente un atome d'hydrogene ou un groupe alkyle en C r C 6 ; 

R 6 et R 7 represented chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, represented un groupe 
=S, ou encore lorsqu'un des radicaux R 6 et R 7 represente un atome d'hydrogene, I'autre represente 
un groupe -OH ou un groupe -SCH 3 ; 

q re pr6sente un groupe -CH 2 -. un groupe -O- ou un groupe NR 8 ou R 8 represente un atome d'hydro- 

gene, un groupe alkyle en C r C 6 , un groupe alcenyle en C 2 -C 6 , un groupe cycloalkyle en C 3 -C 8 , un 
groupe -S0 2 CH 3 ou un groupe -(CH^Y ou n represente un entier de 0 & 3, ces deux entiers etant 
inclus, et Y represente un groupe cyano, un groupe OR 9 , un groupe 



-CR1°, 



un groupe tetrazolyle, un groupe -NR 11 R 12 . un groupe -SH, un groupe -S(alkyle en C 1 -C 4 ) ou encore 
un groupe 
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O-alkyle en C1-C4 



ou R 9 repr6sente un atome d'hydrogtne, un groupe alkyle en C r C 4 ou un groupe 




R 10 repr6sente un groupe alkyle en C r C 4 , un groupe alcoxy en C r C 4 ou un groupe -NH 2 ; R 11 et R 12 
repr6sentent chacun, ind6pendamment Tun de I'autre, un atome d'hydrog^ne, un groupe alkyle en Cf 
C 6 , un groupe alc6nyle en C 2 -C 6 , un groupe alcynyie en C2-C 6 , un groupe -(CH 2 ) q OH, un groupe - 
(CH2) q -N(alkyle en C 1 -C 4 ) 2 . un groupe -(CH^q-S-falkyl© en C1-C4) ou encore un groupe 



ou n est tel que d6f ini ci-dessus et q reprtsente un entier de 1 & 6, ces deux entters 6tarrt inclus; ou 
bien R 11 et R 12 pris ensemble formerrt un noyau morpholinyle. un noyau piptridinyle, un noyau pip6- 
razinyle ou un noyau N-m6thyipip6razinyle, comprenant le faitde: 

a) faire r6agir le compoi ^ de sulfure rac6mique avec un r6actif pr6par6 £ partir de la combinaiscf?i 
d'un ligand de tartrate, d'un alcoxyde de titane, d'un hydroperoxyde et le cas 6ch6ant, d'eau 
jusqu'& ce qu'esserrtiellement la totality de l'6nantiom^re non d6sir6 du substrat de sulfure ait 6tG 
transform^ en son analogue sulfoxyde; et 

b) s^parer du melange r6actionnel la portion n'ayant pas rgagi de la mature de depart de sulfure 
constitute essentiellement de r6nantiom6re d6sir6 essentiellement pur. 



8. Utilisation d'un compost de formule 




dans laquelle 

R 1 et R 2 represented chacun, ind6pendamment Tun de I'autre, un atome d'hydrog£ne t un groupe alkyle en C 1 



C 6 , un groupe alcoxy en C r C 6 . un groupe alc6nyle en C^-Cs, un groupe alcynyie en C^-Cq, un groupe 
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O 



II 

alkyl(en Ci-C4)-0-C-aikyle en C1-C4 



ou encore un groupe 



-(CH 2 ) n -S. 



-O 



ou n represente un entier de 0 k 3, ces deux entiers etant inclus; 



represente un atome d'hydrogene ou un groupe alkyle en C-i-Ce; 



represented chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, ferment une liaison; 



represented chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, represented un groupe 
=S, ou encore lorsqu'un des radtcaux R 6 et R 7 represente un atome d'hydrogene, I'autre represente* 
un groupe -OH ou un groupe -SCH 3 ; 

represente un groupe 



ou m represente 0, 1 ou 2; et 

represente un groupe -CH 2 -, un groupe -O- ou NR 8 ou R 8 represente un atome d'hydrogene, un 
groupe alkyle en C r C 6 , un groupe alcenyle en C 2 -C 6 , un groupe cycloalkyle en C 3 -C 8 , un groupe - 
S0 2 CH 3 ou un groupe -(CH 2 ) n -Y ou n represente un entier de 0 & 3, ces deux entiers etant inclus, et 
Y represente un groupe cyano, un groupe OR 9 , un groupe 



un groupe tetrazolyle, un groupe -NR 11 R 12 , un groupe -SH, un groupe -S(alkyle en C r C 4 ) ou encore 
un groupe 




O 





alkyle en C1-C4 
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ou R 9 repr6sente un atome d'hydrog^ne, un groupe alkyle en CyC 4 ou un groupe 

O 
II 

-C-alkyle en C1-C4; 

R 10 repr6sente un groupe alkyle en C^-C^ un groupe alcoxy en C r C 4 ou un groupe -NH 2 ; R 11 et R 12 
w repr6senterrt chacun, ind6pendamment Tun de I'autre, un atome d'hydrogSne, un groupe alkyle en C 1 - 

C 6 , un groupe alcynyle en C 2 -C 6 , un groupe alcynyle en C2-C6. un groupe -(CH 2 ) q OH, un groupe - 
" :; ' 1 ^ , - f (CH2) q -N(alkyle en C^C 4 ) 2 , un groupe -(CH 2 ) q -S-(alkyle en C^-C 4 ) ou encore un groupe 



15 




ou n est tel que d6fini ci-dessus et q repr6sente un entier de 1 & 6, ces deux,entiers 6tant nous; ou 
bien R 11 et R 12 pris ensemble torment un noyau morpholinyle, un noyau pip^ridinyle, un noyau pip6- 
razinyte ou un noyau N-m6thylpip§razinyle; ou encore un de ses sels pharmaceutiquement accepta- 
bles, pour preparer un medicament actif contre des infections inflammatoires touchant le tube digestif. 

25 

9. Utilisation d'un compost selon la revendication 8, dans lequel 



R 1 et R 2 repr6sentent chacun, ind6pendamment Tun de I'autre, un atome d'hydrogfcne, un groupe alkyle en C r 
C 6 , un groupe alcoxy en C r C 6 , un groupe alcynyle en C2-C 6> un groupe alcynyle en C 2 -C 6 ou un 
30 groupe 



35 



40 



-<CH 2 ) 



ou n reprGsente un entier de 0 k 3, ces deux entiers 6tant inclus; 
R 3 repr6sente un atome d'hydrog^ne ou un groupe alkyie en CrC 6 ; 

R 4 et R 5 repr6sentent chacun un atome d'hydrogdne ou, lorsqu'ils sont pris ensemble, forment une liaison; 

45 R 6 et R 7 repr6sentent chacun un atome d'hydrog&ne ou, lorsqu'ils sont pris ensemble, represented un groupe 

=S, ou encore lorsqu'un des radicaux R 6 et R 7 repr6sente un atome d'hydrogSne, ('autre repr6sente 
un groupe -OH ou un groupe -SCH 3 ; 



repr6sente un groupe 



50 



(O)m 
II 



ou m repr6sente 0. 1 ou 2; et 



93 



EP 0 434 394 B1 



Q represente un groupe -CH 2 -, un groupe -O- ou un groupe NR 8 ou R 8 represente un atome d'hydro- 

gene, un groupe alkyle en C r C 6 , un groupe cycloalkyle en C 3 -C 8 , un groupe -S0 2 CH 3 ou un groupe 
-(CH 2 ) n -Y ou n represente un entier de 0 k 3, ces deux entiers etant inclus, et Y represente un groupe 
cyano, un groupe OR 9 , un groupe 

O 
II 

-CR10, 

-H*ii< un groupe tetrazolyle, un groupe -NR 11 R 12 , ou encore un groupe 



O-alkyle en C1-C4 



ou R 9 represente un atome d'hydrogene, un groupe alkyle en C r C 4 ou un groupe 

o 

II 

-C-alkyle en C1-C4; 

R 10 represente un groupe alkyle en C r C 4 , un groupe alcoxy en C r C 4 ou un groupe -NH 2 ; R 11 etR 12 
represented chacun, independamment I'un de i'autre, un atome d'hydrogene, un groupe alkyle en C r 
C 6> un groupe -(CH 2 ) q OH un groupe -(CH 2 ) q -N(alkyle en C r C 4 )2, un groupe -(CH 2 ) q -S-(alkyle en C r 
C 4 ) ou encore un groupe 

ou n est tel que defini ci-dessus et q represente un entier de 1 & 6, ces deux entiers etant inclus; ou 
bien R 11 et R 12 pris ensemble torment un noyau morpholinyle, un noyau piperidinyle, un noyau pipe- 
razinyle ou un noyau N-methylpiperazinyle; ou encore d'un de ses sels pharmaceutiquement accep- 
tables, pour preparer un medicament actif contre des infections inflammatoires touchant le tube 
digestif. 

10. Utilisation de la 5-[[3,5-bis(1,1,dim&hyl6^ pour preparer un medica- 

ment actif contre des infections inflammatoires touchant le tube digestif. 

Revendications pour les Etats contractants suivants : ES, GR 

1 . Procede pour preparer un compost de formule (II) 
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(ID 



dans laquelle: 

R 1 represente un groupe alcenyle en C 2 -C 6 , un groupe alcynyle en C 2 -C 6 ou un groupe 



-<CH 2 ) 



ou n represente un entier de 0 & 3, ces deux entiers etant inclus; 

R 2 represente un atome d'hydrogene, un groupe alkyle en C r C 6l un groupe alcoxy en C r C e , un groupe 

alcenyle en C 2 -C 6 , un groupe alcynyle en C 2 -C6. un groupe 

O 
II 

a!kyl(en Ci-C^-O-C-alkyie en C1-C4, 



ou encore un groupe 



"(CH 2 ) 



ou 

n represente un entier de 0 & 3, ces deux entiers etant inclus 

R 3 represente un atome d'hydrogene ou un groupe alkyle en C r C 6 ; 

R 4 et R 5 representent chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, torment une liaison; 

R 6 et R 7 representent chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, representent un groupe 
=S. ou encore lorsqu'un des radicaux R 6 et R 7 represente un atome d'hydrogene, I'autre represente 
un groupe -OH ou un groupe -SCH 3 ; 

X represente un groupe 
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(0) m 
II 



ou m repr^sente 0, 1 ou 2; et 

repr<§sente un groupe -CH 2 -. un groupe -O- ou un groupe NR 8 ou R 8 reprSsente un atome d'hydro- 
g£ne un groupe alkyle en C r C 6 , un groupe alc6nyle en C 2 -C 6 , un groupe cycloalkyle en C 3 -C 8l un 
groupe -S0 2 CH 3 ou encore un groupe -(CH 2 ) n -Y ou n repr&sente un entier de 0 a 3, ces deux entiers 
6tant inclus, et Y repr6sente un groupe cyano, un groupe OR 9 , un groupe 

O 



-CR10, 

un groupe t6trazolyle, un groupe -NR 11 R 12 , un groupe -SH, un groupe -S(alkjAe en C r C 4 ) ou 
groupe 




O-alkyle en C1-C4 



ou R 9 repr6sente un atome d'hydrogSne, un groupe alkyle en C r C 4 ou un groupe 

O 
II 

-C-alkyle en C1-C4; 

R 10 reprSsente un groupe alkyle en C r C 4 , un groupe alcoxy en C r C 4 ou un groupe -NH 2 ; R 11 et R 12 
represented chacun. ind<§pendamment run de I'autre, un atome d'hydrogSne, un groupe alkyle en C r 
C 6 , un groupe alc<§nyle en C 2 -C 6 , un groupe alcynyle en C 2 -C 6 , un groupe -(CH 2 ) q OH, un groupe - 
(CH2) q -N(alkyle en C r C 4 ) 2 , un groupe -(CH 2 ) q -S-(alkyle en C r C 4 ) ou encore un groupe 




ou n est tel que d§fini ci-dessus et q repn§sente un entier de 1 a 6, ces deux entiers 6tant inclus; ou 
bien R 11 et R 12 pris ensemble ferment un noyau morpholinyle, un noyau pip6ridinyle, un noyau pip6- 
razinyle ou un noyau N-m6thylpip6razinyle; ou un de ses sels pharmaceutiquement acceptables, qui 
comprend le fait de: 

(A) faire r6agir un compost de formule 
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R 2 



avec un compost de formule 




dans lesquelles R 1 , R 2 , R 3 et X sont tels que dSfinis ci-dessus, Q repr6sente un groupe -CH2- ou 
un groupe NR 8 (ou R 8 est tel que d6fini ci<iessus) f et R 6 et R 7 pris ensemble represented un 
groupe =S, pour obtenir un compose de formule 




dans laquelle R 1 , R 2 , R 3 , R 6 , R 7 , X et Q sont tels qu'indiqu6s ci-dessus; 

(B) r6duire un compost de formule II dans laquelle R 6 et R 7 pris ensemble represented un 
groupe =S pour preparer un compose de formule II dans laquelle R 6 et R 7 represented un atome 
d'hydrog^ne; 

(C) r6duire un compose de formule II dans laquelle R 4 et R 5 pris ensemble torment une liaison 
pour preparer un compost de formule II dans laquelle R 4 et R 5 represented un atome dliydro- 
gfcne; 

(D) r6duire un compose de formule II dans laquelle R 4 et R 5 pris ensemble forment une liaison, et 
R 6 et R 7 pris ensemble represented un groupe =S pour preparer un compose de formule II dans 
laquelle R 4 , R 5 , R 6 et R 7 represented tous un atome d'hydrogene; 

(E) alkyler un compose de formule II dans laquelle R 8 represente un atome d'hydrogene pour pre- 
parer un compose de formule II dans laquelle R 8 represede un groupe alkyle en (VC 6 , un 
groupe alcenyle en C 2 -C 6 , un groupe cycloalkyle en C^-Cq ou un groupe -(CH 2 ) n -Y (ou n repre- 
serrte un entier de 0 & 3, ces deux entiers etad inclus, et Y represente un groupe cyano, un 
groupe OR 9 , un groupe -SH, un groupe -S(alkyle en C1-C4), un groupe -NR 11 R 12 ou encore un 
groupe 
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O-alkyle en C1-C4 



(ou R 9 , R 11 et R 12 sont telsque definis ci<Jessus); 

(F) acyler un compost de formule I! dans laquelle R 8 represente un atome d'hydrog&ne pour pre- 
parer un compost de formule II dans laquelle R 8 represente un groupe -(CH 2 ) n -Y ou n represente 
un entier de 0 a 3. ces deux entiers etant inclus, et Y represente un groupe 

O 

I 

-CR10, 



ou R 10 est tel que defini ci-dessus; 

(G) oxyder un compose de formule II dans laquelle X represente un groupe y 

(0) m 
II 



u m represente 0, pour preparer un compose de formule II dans laquelle X repr6sente un groupe 

(O)m 
II 

-S- 



et m repr6sente 1 ; 

(H) oxyder un compose de formule II dans laquelle X repr6sente un groupe 




u m represente 0. pour preparer un compose de formule II dans laquelle X represente un groupe 

(0) m 
II 

-S- 



et m represente 2; 

(I) oxyder un compose de formule II dans laquelle X represente un groupe 
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(0) m 

II 

-S-. 



ou m repr6sente 1, pour preparer un compost de formule II dans laquelle X repr6sente un groupe 



(O)m 
II 



et m repr6sente 2; 

(J) faire r6agir un compose de formule 



HO 




avec 

i) de I'acide fbrmique pour obtenir un compost de formule II dans laquelle Q repr6sente un 
goupe O, R 4 et R 5 pris ensemble forment une liaison et R 6 et R 7 repy^sentent un atome 
d'hydrog^ne; ou 

ii) du disulfure de carbone pour obtenir un compost de formule II dans laquelle Q repr6sente 
un groupe O, R 3 et R 4 pris ensemble forment une liaison et R 6 et R 7 pris ensemble repr6sen- 
tent un groupe =S; 

(K) faire r6agir un compost de formule 




R 2 



avec un compose de formule 
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dans lesquelles R 1 , R 2 , R 3 et X sent tels que definis ci-dessus, R et R 7 pris ensemble repr6sen- 
tent un groupe =S et R 8 represente un groupe -(CH 2 ) n -Y (ou n represente un entier de 0 k 3 ces 
deux enters etant inclus, et Y represente un groupe OR* ou R represente un atome d'hydro- 
g6ne) pour obtenir un compos6 de formule 




dans laquelle R 1 . R 2 . R 3 . R 6 , R 7 et X sent tels quindiqu6s cWessus et R 8 represente un groupe 
-(CH 2 ) n Y (ou n represente un entier de 0 a 3, ces deux entiers etant inclus, et Y represente un 
groupe OR 9 ou R 9 repr6sente un groupe 



-C-CH 3 ); 



(L) r6duire un compose de formule II dans laquelle R 8 represente un groupe -(CH 2 ) n -Y oun r^r6- 
sente un entier de 0 a 3. ces deux entiers 6tant inclus. et Y reprfeente un groupe -OR ou R 
repr6sente un groupe 



-C-aikyle en C-1-C4, 



pour preparer un compose de formule II dans laquelle R 8 represente un groupe -(CH^-Y ou n 
represente un entier de 0 a 3. ces deux entiers 6tant nous, et Y represente un groupe OR ou R 
repr6sente un atome d'hydrog≠ 

(M) faire r6agir un compose de formule II dans laquelle R 8 repr6sente un groupe -(CH 2 ) n -Y ^ou n 
represente un entier de 0 a 3. ces deux entiers etant inclus. et Y represente un groupe -OR ou 
R 9 represente un atome d'hydrogene. avec un halogenure de tosyle pour prdparer un compose 
de formule II dans laquelle R 8 represente un groupe -(CH^-Y ou n represente un ent.er de 0 a 
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3, ces deux entiers etant Indus, et Y repr6sente un groupe OR 9 ou R 9 represente un groupe 
tosyle; 

(N) faire r6agir un compost de formule II dans laquelle R 8 represente un groupe -(CH 2 ) n -Y ou n 
represente un entier de 0 d 3, ces deux entiers etant Indus, et Y represente un groupe -OR 9 ou 
R 9 represente un groupe tosyle, avec une amine de formule HNR 11 R 12 (ou R 11 et R 12 sont tels 
que definis ci-dessus), pour preparer un compost de formule II dans laquelle R 8 represents un 
groupe -(CH 2 ) n -Y ou n represente un entier de 0 & 3, ces deux entiers etant inclus, et Y represente 
un groupe -NR 11 R 12 ; 

(O) traiter un compose de formule II dans laquelle R 8 represente un groupe -(CH 2 ) n -Y ou n repr6- 
serrte un entier de 0 k 3, ces deux entiers etant inclus, et Y represente un groupe cyano, avec de 
I'azide de tri-n-butyietain, pour preparer un compose de formule II dans laquelle R 8 represente un 
groupe -(CH2) n -Y ou n represente un entier de 0 k 3, ces deux entiers etant inclus, et Y represente 
un groupe tetrazolyle; 
(P) faire r6agir un compose de formule 



dans lesquelles R 1 , R 2 R 3 , R 11 et R 12 sont tels que definis ci-dessus, pour obtenir un compost 
de formule 



dans laquelle R 6 et R 7 pris ensemble represented un groupe =S et R 1 , R 2 , R 3 . R 11 , et R 12 sont 
tels que definis d-dessus; 

(Q) chauffer un compose de formule II dans laquelle R 8 represente un groupe -(CH^p-Y et Y 
represente un groupe -NR 11 R 12 (aucun des radicaux R 11 ou R 12 ne representant un atome 
d'hydrogene) dans un melange ethanol/eau en presence d'un cataJyseur pour preparer un com- 
pose de formule II dans laquelle R 8 represente un groupe -(CHaJn-Y et Y represente un groupe - 




avec un compose de formule 




S-C-NHrvR^FV* 

S 
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NR 11 R 12 (ou un des radicaux R 11 ou R 12 represente un atome d'hydrogene et I'autre ne repre- 
sente pas un atome d'hydrogene); 

(R) faire reagir un compose de formule II dans laquelle R 6 et R 7 representent tous deux un atome 
d'hydrogene avec de I'anhydride trifluoracetique, pour preparer un compose de formule II dans 
laquelle un des radicaux R 6 et R 7 represente un atome d'hydrogene et I'autre represente un 
groupe -OH; 

(S) salifier un compose de formule II en faisant reagir la forme non saline du compose, sort avec 
un acide fort, soit avec une base forte. 

Procede selon la' revendication 1 pour preparer un compose de formule (II) dans laquelle 

•Rite represente un groupe alcenyle en C 2 -C 6 , un groupe alcynyle en C 2 -C 6 ou un groupe 



-<CH 2 ) 



ou n represente un entier de 0 a 3, ces deux entiers etant inclus; _ % 

represente un atome d'hydrogene, un groupe alkyle en C r C 6 . un groupe alcoxy en C r C 6 , un groupe 
alcenyle en C2-C 6 , un groupe alcynyle en C 2 -C 6 ou un groupe 



-(CH 2 ) 



OU 

n represente un entier de 0 k 3, ces deux entiers etant inclus; 

R 3 represente un atome d'hydrogene ou un groupe alkyle en C r C 6 ; 

R 4 et R 5 representent chacun un atome d'hydrogene ou. lorsqu'ils sont pris ensemble, forment une liaison; 

R6 et R 7 representent chacun un atome d'hydrogene ou. lorsqu'ils sont pris ensemble, representent un groupe 
=S. ou encore lorsqu'un des radicaux R 6 et R 7 represente un atome d'hydrogene, I autre represente 
un groupe -OH ou un groupe -SCH 3 ; 



represente un groupe 



(O)m 
II 

-S- 



ou m represente 0, 1 ou 2; et 



Q represente un groupe -CH 2 -. un groupe -O- ou un groupe NR 8 ou R 8 represente un atome d hydro- 

gene, un groupe alkyle en C-C* un groupe cycloalkyle en C 3 -C 8 , un groupe -S0 2 CH 3 ou encore un 
groupe -(CH^-V ou n represente un entier de 0 a 3. ces deux entiers etant inclus. et Y represente un 
groupe cyano. un groupe OR 9 , un groupe 
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o 

II 

-CR10, 

un groupe tetrazolyle, un groups -NR 1 1 R 12 ou un groupe 



O-alkyle en C-|-C 4 



ou R 9 represente un atome d'hydrogene, un groupe alkyle en C V C 4 ou un groupe 

O 
« 

-C-alkyle en C1-C4; 

R 10 represente un groupe alkyie en C r C 4 , un groupe alcoxy en C r C 4 ou un groupe -NH 2 ; R 11 et R 12 
representent chacun, independamment Tun de I'autre, un atome d'hydrogene, un groupe alkyle en C r 
C 6l un groupe -(CH^qOH, un groupe -(CH2)q-N(alkyle en C r C 4 ) 2 , un groupe -(CH2) q -S-(alkyle en C r 
C 4 ) ou encore un groupe 




ou n est tel que d§fini ci-dessus et q represente un entier de 1 a 6, ces deux entiers etant inclus; ou 
bien R 11 et R 12 pris ensemble torment un noyau morpholinyle, un noyau piperidinyle, un noyau pipe- 
razinyle ou un noyau N-methylpiperazinyle; ou un de ses sels pharmaceutiquement acceptables. 

3. Procede selon la revendication 2 pour preparer un compose de formule (II), dans lequel R 1 represente un groupe 
alcenyle en C 2 -C 6 , R 2 represente un groupe alcenyle en C2-C 6 ou un groupe alkyle en C A -C 6 ; R 3 represente un 
atome d'hydrogene; R 4 et R 5 representent un atome d'hydrogene ou bien, lorsqu'ils sont pris ensemble, ferment 
une liaison; R 6 et R 7 representent chacun un atome d'hydrogene ou, lorsqu'ils sont pris ensemble, representent un 
groupe =S; 

X represente un groupe 

(0) m 
II 

ou m represente 0; et Q represente un groupe -O-ou un groupe NR 8 ou R 8 est tel que detini a la revendication 2, 
ainsi que ses sels pharmaceutiquement acceptables. 

4. Procede selon la revendication 3 pour preparer la 5-fl3,5-di-2-propenyl-4-hydroxyphenyl] methyl] -4-thiazolidinone 
et ses sels pharmaceutiquement acceptables. 
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Proc6d6 pour isoler de manure selective, sous une forme 6nantiom6re essentiellement pure, un des Snantiomfcres 
d'un melange rac6mique d'un compost de formule 



R2 



dans iaquelle 



R 1 et R 2 represented chacun, ind^pendamment I'un de I'autre, un atome d'hydrog&ne, un groupe alkyle en C r 
C 6 . un groupe alcoxy en C r C 6 , un groupe alc6nyle en C 2 -C 6 , un groupe alcynyle en C 2 -C 6 , un groupe 



alkyl(en Ci-C4)-0~C-a!kyle en C1-C4 



ou encore un groupe 



-(CH 2 ) 



ou n represente un entier de 0 a 3, ces deux entiers etarrt inclus; 
R 3 represente un atome d'hydrogene ou un groupe alkyle en CyC e ; 

R 6 et R 7 repr6sentent chacun un atome d'hydrogene ou, lorsqu'ils sort pris ensemble, representent un groupe 
=S. ou encore lorsqu'un des radicaux R 6 et R 7 represente un atome d'hydrogene. I'autre represente 
un groupe -OH ou un groupe -SCH 3 ; 

Q represente un groupe -CH 2 -, un groupe -O- ou un groupe NR 8 ou R 8 represente un atome d'hydro- 

gene un groupe alkyle en C r C 6 , un groupe alc6nyle en C 2 -C 6 . un groupe cycloalkyle en Cg-Cg. un 
groupe -S0 2 CH 3 ou un groupe -(CH^-Y ou n represente un entier de 0 a 3, ces deux ent.ers etant 
inclus. et Y represente un groupe cyano, un groupe OR 9 , un groupe 



-CR10, 



un groupe tetrazolyle. un groupe -NR 11 R 12 . un groupe -SH. un groupe -S(alkyle en C r C 4 ) ou encore 
un groupe 
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-o- 



O-alkyle en C-1-C4 



ou R 9 repr6sente un atome d'hydrogSne, un groupe alkyle en C r C 4 ou un groupe 



-■•mi* 



o 



II 

-C-alkyle en C1-C4; 



R 10 repr6sente un groupe alkyle en C^-C 4t un groupe alcoxy en ou un groupe -NH 2 ; R 11 et R 12 
repr6sentent chacun, ind6pendamment Tun de I'autre, un atome d'hydrogSne, un groupe alkyle en 
C 6 , un groupe alc6nyle en C 2 -C 6 , un groupe alcynyJe en C 2 -C 6 , un groupe -(CH 2 ) q OH, un groupe - 
(CH^q-Nfalkyle en C 1 -C 4 ) 2 , n groupe -(CH 2 ) q -S-(alkyle en C r C 4 ) ou encore un groupe 



ou n est tel que d6fini ci-dessus et q reprgsente un entier de 1 & 6, ces deux entiers 6tant inclus; ou 
bien R 11 et R 12 pris ensemble torment un noyau morpholinyle, un noyau pip6ridinyle, un noyau pip6- 
razinyle ou un noyau N-m§thylpip6razinyle, comprenant le fait de: 

a) faire r6agir le compost de sulfure rac6miq^e avec un rtactif pr6par6 k partir de la combinaison 
d un ligand de tartrate, d un alcoxyde de titan e, d'un hydroperoxyde et, le cas 6ch6ant, d'eau 
jusqu'd ce qu'essentiellement la totality de I'tnantiomtre non d£sir£ du substrat de sulfure ait 6t6 
transformte en son analogue sulfoxyde; et 

b) stparer du melange rtactionnel la portion n'ayant pas r6agi de la mature de depart de sutfure 
constitute essentiellement de rtnantiomdre d§sir£ essentiellement pur. 



6. Proc&te selon la revendication 5, dans lequel on utilise, comme mature de d6part, un compost de sulfure ractmi- 
que dans lequel 

R 1 et R 2 reprtserrtent chacun un groupe alkyle en C r C 6 , un groupe alctnyle en C 2 -C 6 , un groupe alcoxy en 



R 3 , R 6 et R 7 reprtsentent un atome dhydrogtne; et Q reprtsente un groupe NR 8 ou R 8 reprtsente 
un atome dhydrogtne, un groupe alkyle en C r C 6 ou un groupe -(CH^-V ou n reprtserrte 0 et Y 
reprtsente un groupe NR 11 R 12 (R 11 et R 12 reprtsentant chacun, indtpendamment run de I'autre. un 
atome d'hydrogene ou un groupe alkyle en C^-C 6 ). 




C r C 6 ouun groupe 




Proctdt selon la revendication 5 ou 6. dans lequel on utilise le Ti(Oisopropyl) 4 & titre d'oxyde de titane. 
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8. Precede selon I'une quelconque des revendications 5 a 7, dans lequel on utilise le tartrate de diisopropyle comme 
ligand de tartrate. 

9. Precede selon Tune quelconque des revendications 5 a 8, dans lequel on utilise I'hydroperoxyde de t-butyle a titre 
d'hydroperoxyde. 

1 0. Procede pour preparer une formulation pharmaceutique, qui comprend le fait de melanger un compose de formule 




dans laquelle: 

R 1 reprSsente un groupe alcenyle en C 2 -C 6 , un groupe alcynyle en C 2 -C 6 ou un groupe 



-<CH 2 ) 



ou n repr6serrte un entier de 0 a 3, ces deux entiers 6tant inclus; 

R 2 represente un atome d'hydrogene, un groupe alkyle en C r C 6 , un groupe alcoxy en C r C 6 . un groupe alce- 
nyle en C 2 -C 6 , un groupe alcynyle e i C 2 -C 6 , un groupe 



a!kyl(en Ci-C4)-0-C-alkyle en C1-C4, 



ou encore un groupe 



"(CH 2 ) 



OU 

n represente un entier de 0 a 3, ces deux entiers 6tant inclus; 

R 3 repr6sente un atome d'hydrogene ou un groupe alkyle en C r C 6 ; 
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